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ABSTRACT ^ ' •* 

' This effort is part of a project designed to identify 
mathematical requirements related *to Navy electronics training^ The 

^^relationship between mathematics ability and electronics performance 
in-the Navy's Basic Electricity and Electroriics (BE/e), Class "A,*" 
and Class ^"C'' .schpols was examined to identify the mathematics skills 
required to complete Nayy electronics training successfully and 

'(function adequately in electronics maintenance in. the fleet. School, 
performance measures were correlated with various predictor measures, 
and variables were analyzed to determine how they clustered together . 
^Results showed that skills in mathematics knowledge are strongly 
related to success in electronics schools. (Author) * ^ 
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predictor measures, and . variables were analyzed to determine » how they clustered 
together.^ Results showed that skills in mathematics knowledge are strongly related to 
success in, electronics schools. 
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FOREWORD 

This research and development, was conducted under, exploratory development task 
area ZF63.52I.011 (Assessment and Enhancenient of Prerequisite Skills), work' unit 
522.011 •03.62 (Enhancement of Computational Capabilities), aad was sponsored by the 
Chiei of Naval 'Operations (OP-Oi). The objectives of the work unit are to identify^ 
mathematical skill deficiencies and to develop instructional, strategies to improve the 
efficiency and job relevance of Navy elecft-onics training. / 

This report is the sixth and final* in a series designed to identify mathematical 
requirements relevant to electronics training. Prevjfous reports described the^ mathe- 
matical skills required for' successful performance in Navy electronics Class "A" schools, 
the mathematics skill levels of entering and graduating "A" school students, the 
mathematics requirements and performance levels in* the Navy^s Basic Electricity and 
Elec;^fronics (BE/E) school, the^ mathematical requirements in^the Navy's Class "C" schools, 
and the mathematical requirements of electronics ratings in the job environment (NPRDC 
TRs &1-4, 82-2, 82-3, 82-^ and 82-/5). The> purpose of the current effort was to examine 
the relationship between mathematics ability and electronics school performance and 
differ recommendations for curricula^ revision^ These reports are intendeci primarily for 
use by the Chief of Naval Technical Training;^'* « 

'. - • . -J- • ■'■ 

3AMES f'. KELLY, 3R. " JAMES W.- TWEEDDALE 

Commanding.Off icer . ' ^ ■ Technical Director . 
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SUMMARY, 

m 

Problem and Background . • . . 

l\\e sophistication of military equipment is* increasing' while training budgets remain 
constrained* Thus, to assure cost-effective training, those skills and knowledges that are 
essential for successful job performance in the fleet, as Svell as the subprdir^ate skills and 
knowledges that enable the trainee to master essential skills, ,.rnust be identified. 
Conversely, those skills and knowledges not required for successful performance must be 
identified and removed from entrance standards and course objectives. To address this 
problem, the Navy Personnel Research and Development 'Center (NAVPERSRANDCEN) is 
conducting a project designed to identify mathematical requirements relevant to 
electronics training. Previous reports issued concerning this project described the skills 
required to perform successfully in Navy electronics "A'' schools,* the mathematics .skill 
levels, of entering and graduating "A" school students,^ the skills required to perform 
successfully in the Navy's* Basic Electricity and Electronics (BE/E)' schools and in the 
Navy's "G" schools, and mathematics requirements of electronics ratings in the job 
environment, * • v . 

jObjective 

The purposes of this effort were to (1) examine the relationship between mathematics 
ability and electronics school performance and (2) specify the mathematics skills required 
to complete Navy electronics training^successfuUy and function adequately in electronics 
maintenance in the f leetv ' . " 



Approach 

• Separa4 analyses were conducted for the, BE/E, Class "A'l, ancf Class "O' schools 
School performance measures were fir^t intercorrelated with various predictor measures. 
Cluster analyses were then performed to determine empirically how the variables grouped 
together, . The squared multiple correlations of the predictor clusters with each of the 
criterion variables were then computed. * 

Findings • ^ \ ' 

BE/E Schools 

L Correlations obtained between'the BE/E final and all predictors, except for the 
Armed Services Vocational Aptitude Battery (ASVAB) word knowledge (WK) subtest score, 
'\yere statistically significaht.- * ' ' ^ 

the electronics information (EI), mechanical cortTprehension (MC), and 
mathematics knowledge (MK) ASVAB subtests were all better predictors of BE/E course 
performance than wAs the score of the arithmetic reasoning (AR) ASVAB subtest. 

3. ,The matb«ffnatics and electronics predictor clusters each contributed approxi- 
mately 16 percent of the variance in the BE/E final exam score,* while the verbal .and 
arithnmptic reasoning dusters, contributed only 7 and 5 percent respectively. 

, None of the predictor variables accoiMted for a significant portion of the 

variance of BE/E time in course. v 




Class "A" Schools 



NAVPERSRANDCEN ."A" school math test score h^d more and higher 
correl^tiofjs with the Class "A" school criteri9n measures than did any of the other 
predictor 'variables, 

• ♦ * ' ^, 

2. In five of the 10 "A" schools studied (AE, CE Port Hueneme, ET, FT, and GM), 
the mathejnatics predictor cluster accounted for most of the accountable variance in the 
written school nneasures. In three of these schools, it also represented most of the 

. accountable variance with practical measures; 

3. The ^electronics predictor duster accounted for most of the attributable variance 
in the AV, CE Gulfport, DS, and EM school written measures andnthe AV and EM practical 
measures. . * . * 

<f. The EW written and practical measures, as well as the majority of all the "A" 
school practical measures, would be very poorly predicted by the majority of the cluster 
variables. 

Class "C" Schools ' ' . ^ 

~~1 

1. AH "C" ^school predictor variables, except for the arithmetic reasroning subtest 
(ART) of the BTB, correlated significantly with the AE/AV "C" school final exam score. 

2. The general classification BTB subtest (OCT), the AE/AV '»C" school diagnostic 
computer test, and the NAVPERSRANDpEN "C" school math test had moderately low 
correlations with the AE/AV "C" school final. 

3. The AE/AV diagnostic mathematics and diagnostic electronics tests had 
moderately high correlations with the AE/AV "C" school final score. 

The electronics predictor cluster accounted' for more of the variance of\he 
AE/AV "C" school exam than did the other predictor clusters. 

Conclusions " 

1. The NAVPERSRANDCEN-developed mathematics tests and the ASVAB MK and 
EI subtests were the strongest predictors of the criterion variables invefetigated in- these 
studies. ^ * V 

2. The AR ASVAB subtest appears to be of limited value in the schoolsV^ 
Recommendations 

L A job analysis of electronics maintenance technicians should be Conducted. 

2. . If electronics courses are to remain unchanged as to content, mathematics 
training should be redistributed within the courses as suggested in this report. 

3. Existing mathematics training should^ be enhanced to increase its efficiency and 
effectiveness. 
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INTRODUCTION 

Problem 

^ ' , ^ 

^ The sophistication of military equipment is increasing while training budgets remain 
constrained. Thus, to assure cost-effective training, those skills and knowledges essential 
for sijccessf ul job performance in the fleet, as well as the subordirate skills and knowleges 
that enable the trainee to master essential skills, must be identified. Conversely, those 
skills and knowledges ^ot required for successful performaVice must be identified and 
removed from course-objectives. 

Background 

Navy^recruits are assigned to ratings and corresponding Class "A"- schools based on 
scores obtained in the Armed Services Vocational Aptitude Battery (ASVAB), which 
measures ai^titude in a number of areas..^ Over 23,000 of the approximately 60,000 recruits 
who enter Navy Class "A" ^schools every year are trained in electronics maintenance, 
before these recruits enter "A" school, however, they must successfully undergo initial 
training on the fundamentals of electronic theory at one of the Basic Electricity and 
Electronics (BE/E) preparatory schools. After completing the BE/E and follow-on Class 
**'A** school courses/ most studeijts are sent to the fleet. Some then return for more 
specialized training in electronics equipment at Class "C" schools. The^re are also a small 
numb'fer of students at th^'*C" schools who are direct input from the Class "A" schools. 

Although preliminary instruction for the electronics schools is more advanced than in 
most areas of Navy technical training,* electronics instructors frequently report that many 
students are not prepared to begin school curricula. They cite mathematical skills as a 
primary deficiency among students and view this inadequacy as contributing significantly 
to unsatisfactory performance irt electronics. 

, ^ To address this problem, the Navy Personnel Research and Development Center 
(NAVPERSRANDCEN) conducted a project designed to identify mathematical require- 
ments relevant to electronics training. The purpose of the first task conducted under this 
project was %o identify the mathematics skills necessary for successful perfoi^manc^ in the 
Navy's electronics "A" schools (Sachar ,<5c Baker, 1981). After several electronics 
textbooks had been reviewed, 7Ct candidate skills were identified and grouped into 1^ topic 
areas. Next, a survey form that included problems for each of the 70 skills identified was 
developed and administered to instructors in 1^ electronics "A" schools. Respondents 
were asked to indicate the level of importance of the skill to the courJb and the level of 
instruction provided. Survey results, were used to develop tests, which were then 
administered to entering and graduating "A" school students to assess their proficiency in 
skills rated as affecting performance (Berger, Marr, Cremer, & Berger, 1981). Other 
reports issued under this project identified the skills needed to perform successfully in 
Navy BE/E schools, in Class ''C" schools, and in the job environment (Baker, 1981a, b, c). 

Purpose 

The purposes of this effort were to examine the relationship between mathematics 

ability and electronics school performance and, based on results obtained and those 

described in previous reports on this project, specify the mathematics skills required to 

complete Navy electronics training successfully and function adequately in electronics 

maintenance in the fleet* 
« 



APPROACH 



Separate analyses were conducted for the BE/E schools, the cfass "A" schools, and 
one Class "C" school. 



BASIC ELECTRICITY AND ELECTRONICS SCHOOLS 



Participants 



Participants were 160 BE/E graduating students representing all four B^/E school 
locations (Orlando, Florida; Great Lakes, Illinois; San Diego, California; and Memphis, 
Tennessee) who had completed Modules 1 through Ik of the BE/E course. Performance 
data for 377 BE/E graduates had been obtained for a previous research effort (Baker, 
1981a). However, 217 graduates were excluded from the present analyses either because 
of missing data or because they had not completed through Module Ik-of the BE/E course. 



Measures « ' 

-_ ^ , , ^ 

The predictor variables consisted of scores obtained on six ASVAB subtests and a 
N^AVPERSRANDCEN mathematics test that had been developed for BE/E students (Baker, 
1981a). The criterion variables consisted of the BE/E final test score and time in course. 
• Variables are described- in Table 1 . 

Analyse s ■. 

The means, standard deviations, and inter cor relations of the nine variables were 
computed. Additionally, scatter plots were produced of the seven predictor variables 
against the criterion variables.. These statistics provided a description of the variables 
and assurance th^t the assumptions of more complex analyses were not violated. A 
cluster' analysis Was vhen performed to determine empirically how' the seven predictor 
variables grouped together.^ This was necessary because it would have been difficult to 
grasjS the importance of a single predictor variable when it was correlated empirically and 
interrelated theoretically with the others. If the larger groupings provide intuitive 
meaning to the user, the value of the study results should be enhanced. The final decision 
on how the variables were grouped was not a straightforward objective process but, 
rather, a combination of analytical methods and judgment. Finally, the squared multiple 
correlations of the four predictor clustery with each of the two criterion variables were 
computed. , 



The BMDP PiM cluster program (Dixon & Brown, 1979) was used with the tests' 
correlation matrix as input and average similarity as the criterion for clustering the 
tests. 
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Table 1 

< BE/E School Predictor ^nd Criterion VSiriaWes 



Variable 



Description 



Predictor vat'iables : 

1^ Word knowledgje (WK) test score 



2* General science (GS) test s^ore 



3* Electronics inf ormation-^ (EI) test 
score 



Mechanical, connpi^ehension (MC) test 
score 



'^pJ^' Arithnnetic reasoning (^fl) test 
score , 



6. Mathematics knowledge (MK) test 
seore^ 



7- '"ijAYPERSRANDCEN BE/E mathemat- 
ics test $core 



Criterion variables: 



,8. BE/E final test sGoVe 



9. BE/E time. in course 



V 



A 30-itenfi,x^-option, multiple-choice • 
test aieasuring vocabulary. 

A 20-item, ^-option, multiple-choipe , 
test measuring ^knowledge ift the physical 
.an,d biological sciences. 

A 30-item, ^roption, multiple-choice 
test requiring knowledge of electrical 
an4 electronic components, ^principles, 
and symbols. * 

A 20-item, 3-optiqn, multiple-choice 
test measuring understanding of 
mechanical principles illustrated in 
drawings. 

A 20-ite|n, ^^option, jriultiple-choice 

arithmetic test requiring examinees 

to splve wor*d problems. - 

' A 20-item, ^-op^ion, multiple-choice 
test requiring -knowledge of algebra, \ 
geometry, fractions, decimals, and 
exponents. , ' 

A 100-itemy^-option, multiple-choice 
test'requiring knowledge of decimals, . 
exponents, fractions, unit conversions, 
scientific notation, algebr^, geometry, 
and trigonometry (Baker, 1981a).* 



A 76-item^ ^-option, multiple-chpicte 
test measuring knowledge, taught in • 
modules 1-1^ of BE/E. Topics include 
reading circuit schematics; computing^ 
voltage, current, And resistance; and 
using a multimeter. 

The iotal numtrer of hours the student 
spent in completing the self-paced BE/E 
/ coursie. 



^Predictors 1-6 ace scores from ASVAB subtests (from ASVAB Forms 5, 6, or 7). 



r 



Results 



Correlations . - ... 

The "means and standard deyiSitidns of the .criterion and predictor variables are. 
presented in Table 2* $catterpld1:s"pr6dQced did not reveal noticeable cumlinearity in the 
relationship between criterion variables and the seven predictor variables.* There was,^ 
however,, one score of 1^ on the BE/E final ;that wais much lower than th^ next lowest 
score of and the mean of 80. In addrti^gtHere were two outliers in the time in course 
scores,, 783 and 999, which >vaCS5ffl^ch^^ than the next'lowest scofe of 538 and the 
mean of 236. For the present anSyfies, IKey were not, discarded, although trimrffk^ of the 
scores (as discussed by Tukey (1977)) might be advisable lor future analyses. - \ 



Table 2 

Means and Standard Deviations for BE/E School 
Predictor and Criterion Variables 



Variable^ 



Sjandard Deviation 






. 58.9 ^ 


6^*6 




60.1 


• 6.4 




60.1 


> 6.2 • 




56.7 






59.3 


' 5.9. 




61. f ' 






73.6 


13.0 




79.-^; • 


'11.3 




236.2 


o 115.9 



1. 

2. 
3. 

It. 
5. 
6. 
7. 

8. 
9. 



Wl<; test score" 
GS test score ° 
.EI test score u , ' 
MC test scorci 
AR t*st score? 
MK test score 

, NAVPERSRANDCEN BE/E mathemat- 
ics test score^ . 
BE/E filial test score 
BE/E time in course 



Variables 1-7 are predictor variables} and 8-9, criterion ^riables. 

'^Navy standard scores (NSS) having a meai) of about 50 and a standard deviation of 10 for 
an unrestricted recruit population. ^ 

^Raw scores for a test with 100 items. 

Percentage score. . • v ^ 

Hours spent in a self-paced course. 
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Intercorrelations computed between the nine BE/E Variables are presented in Table 3. 
As shown, correlations obtained between the .BE/E final test score and .all predictors, 
except for the WK test score, were statistically significiant^ Most of thpse c^^rrelations 
were within a moderate range, with the best predictor of BE/E cpur'se perfornnance being 
the NAVPERSRANDCEN C9nstructed mathematics test. Test scores for EI, MC, and MK 
tests were all better predictors of BE/E course performance than was the AR test score. 

The MK test score was the only predictor that correlated significantly with BE/E 
time in course, and this correlation was quite low. . ^ ^ 




Table 3 . 

Intercorrelations of BE/E School Predictor and 
. 'Criterion Variables ' * 





Variable^ 


1 

• 


2 


3 


k 


5 


6 


7 ' 


S 


9 ' 


1. 


WK test score 


1.00 


.5k** 


.29** 


.26** 


.31** 


.23* 


.32** 


.08 


*07 


2. 


GS test score 


.29 


1.00 


'.k5** 


.k3** 


."19* 


.13 


.32** 


. .26* 


-.05 ■ 


3. 


EI test score 


.08 


.20 


1.00 


.45** 


.22* 


.09 


.33** 


.35** 


r.l3 


k. 


MC test scorie 


.07 


.18 


.20 


1.00 


-.33** 


.18* 


.32** 


.3k** 


-.08 


5. 


AR test score 


.10 


.Ok 


.05 


.11 


1.00 


.38** 


.35** 


.23* 


-.05 


6. 


MK test scpre 


. :o5 


.02 


.01 


.03 


Ak 


1.00 


.5k** 


.30** 


-.15* 


7. 


NAVP^SRAND- 
CEN BE/E mathe- 
matics test • - 






* 
















score 


.10 


.10 


.11 


.10 


.12 


.29 


1.00- 


.39** 


-Ak 


8. 


BE/E final test 












r 










score ; ■ 


.01 


.07 


.12 


.12 


.05 


.09 


.15 


1.00 


-.27* 


9. 


BE/E time in 






















course 


.00 


.00 


.02 


..01.. 


.00 


.02 


.02 


:07 


i.po 



Note , The entries above the principal diagonal of the correlation matrix are zero-order 
, correlations, while those below the diagonal are squared zero-order correlations. 



^Variables 1-7 are predictor variables; and 8-9, criterion variables. 
*p < .05. 
< .01. 



Cluster Analysis 

■ 0> 

Based on a cluster analysis and, knowledge of the measures, four clusters of predictor 
variables were formed. Table k presfents the four clusters, the measures included in each, 
and a cluster name. The clusters are numbered to allow >easy identification of the 
variables included in the squared multiple correlatioris also presented in Table 4. These 
correlations indicate that the mathematics and electronics clusters each contribute 
^approxinjately 16 percent of the variance in the^E/E final exam score, while the verbar 
and arithmetic reasoning clusters contributed only 7 and 5 percent respectively* Combin- 
ing the mathematics and electronics clusters (R y increased accountable variance of 

the written measure; recdmbin\ng these two clusters with the verbcil duster (R^y 

again increased the amount of variance in the BE/E final accounted for by the predictor 
variance. However, the addition of the arithmetic reasoning cluster to the^ regression 
equations (R^y ^^23^) not significantly increaste predictability ^of BE/E exam perfor 

mance. None of the predictor variables accounted for a significant portion of the 
variance of BE/E time-in-course. ' 



Table k 

* , 

BE/E School Variable Clusters and Squared 
Multiple Correlations 



Test Clusters 



Cluster No. . Tests • ' Cluster 

1 WKandGS ° Verbal 

' 2 ElandMG- ^' Electronics 

3 AR ^ Arithmetic reasoning 

■ * MK and NAVPERSRANDCEN BE/E mathematics Mathematics 

Squared Multiple Correlations with BE/E Final Test Score 





y.l = -071- 


R2 


y.2 = -.l"** . 


R? 


y.3=-0^7- • 


R?y^^ = .166** 


R2 


y.l2 = •^7'^** 


R2 




R2 


y.l* = .-208** 


^%.23=-^72- 


R2 


y.2* = -2'^^** 


R2 


,y.3*=-^6^** 






R^].23,= .21'^-'' 


R* 


y,,123=-188- 


R2 






y.l3* = -2'^5'* 




y.l23/» = -26?** 













Squared Multiple Correlations with BE/E Tinne in course 



R%..i = -oi5 




"r? 


y.3 = :003.. 




.028 


R^= .033 

R^ = .038 ^ 


y.l3 = -021 * 


R2 


y.l*^;'-0^2 


. •^%.23 = 


.018 


R^y3, = .028 








R^ ^123 = -036 


R%.12*=-06* 


R2 


y.l3^^=.051 


*^ y.23'f 


= .039 


R^ y.l23» = -06* 













^ * F ratio p < .05. 
** F ratio p < .01. 



Participants 



C2LASS "A" SCHOOLS 

T 



•^Participants were 753 graduating students from the 10 electronics "A" schools listecl 
anJEable^.UBecfocmance_dak_ioc_1^23&JAlLschooLgcaduatesJiadJ)een„obtained-Jor„a. 
previous research effort (Berger et al., 1981). For the present analysis, W5 of these 
subjects were excluded because of missing data. 

.16 



• Table 5 
"A" School Sample Sizes- 



School 



Number* of Stuclpnts 



Aviation Elettrician's Mate (AE). 




■ 101 


Avionics Technician (AV) 




113 


i a 
Construction Electrician (GE),'Gulfport 




20 


Construction Electrician vv^c^^ rort rtueneme 




iy 


Data Systems Technician (DS) 

* * 




63 


Electrician's-Mate (EM). 




119 


Electronics Technician (ET)* 


# 


US 


Electronics Warfare Technician (EW) 




53 


Fire .Control Technician (FT) ^ 




30 


Gunner's Mate (GM) 




. 107 


Total 




753 



■ 

The two locations of the CE school were analyzed separately to determine if 
differences would exist between sites on any of the variables under consideration. 
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Measures . , ' 

The predictor variables consisted of scores obtained on six ASVAB subtests and a 
NAVPERSRANDCEN^ mathematics test that had been developed for school students 
(Berger et aU, 1981). The criterion variables were the "A" school written test score and 
pr^ctiral score. These variables are described in T*able 6. 

Analysis . n 

the mean, standard deviatibns, and intercorrelations of the nine variables were 
coftiputed for each "A" school. A cluster analysis for each "A" school was^then performed 
to determine empirically how th? seven predictor variables grouped ^together. The 
clustering procedure was essentially the same as that employed ^or the' analysis of the 
BE/E school data. Finally, the;squared multiple correlations of the four predictor clusters 
with^ach of the two criterion variables for each school were computed. » 

Results y^^^ 



Correlations 



Table 7 > presents the means and standard deviations of the criterion and predi^$or 
^variables for each "A" school. The small standard deviations and high means on the 

7 ^ 9 \ . 



Table 6 

"A" School Predictor and Criterion Variable/ 



Variable 



Description 



Predictor Variables ;* 

1. WK test score 

2. GS test score 

3. ' tl test score 

4. MC test score 

5. AR test score 

6. .MK test score 



7. NAVPERSRAND^EN^A" School 
mathematics testSc^r^ 



Criteriba Variables ; 
S* "A" school written test score 



9. "A^^chool practical score 



A 30-item, <»-option, multiple-choice test measuring vocabulary, , 

A 20-item, <*-option, multiple-choice test measuring knowledge in the 
physical and biological sciences. 

A 30-item, <f-option, multiple-choice test requiring knowledge of 

electrical and electronic components, principles,-and symbols ^ 

A 20-item, 3-option, multiple-choice test measuring understanding of 
mechanical principles illustrated in drawings. 

A 20-item, «»-option, multiple-choice arithmetic test requiring exam- 
inees to'solve word problems, 

A 20-item, <f-option, multiple-choice test requiring knowledge of . 
* algebra, geometry, fractions, decimals^nd exponents. 

Varied (by school)-item, 'f-option, multiple-choice tests developed specifically t 
access the mathematical requirements of each Navy "A" school in the 
electronic><faining pipeline (Berger et aU, 19S1). 



Defined as follows for the various schools] < 

• AE school--S5-item final exam. 

• AV school— 30-item comprehensive final exam. > 

• CE school, Gulfport"95 items, the average of written exams on power 
and wiring. ' 

• CE school. Port Hueneme— 100-1 tem comprehensive fina^ exam on power, 
wiring, and communications. . 

• DS school— the average of all sectional exams. 

• EM schoql-t.60-item comprehensive final. 

• ET sch^l— the average of Irsectional exams. 

• EW school— 50-item finaiyxam. . 

• FT school— 65-item comprehensive final exam. 

• GM school— the average of weekly exams. 



Defined as follows for the various schools: 

• AE school— the average of seven practical exams. ' 

• AV school— the total number o^ errors across all practical 
exams given dOring the course. 

• CE^school, Gulf port— score on a single practical requiring a two-man team 
to put up power poles and install wiring thereon. 

• CE school. Port Hueneme— the average of fivfe practical exams on power, 
wiring, communications, pole climbing, and cubicle. ^ 

• DS school— the average of all laboratory exams given during 
Hhe course. • i" 

• EM school— the sum of all practicaLscores obtained during the 
course. 

• ET school— the average of all laboratory scores obtained during 
ihe course.' 

• EW school— an individual performance score on a 10-polnt scale 
of competency. 

• FT school- -the sum of two practical exams, one dealing Vith * 
oscilloscope and transistor theory and the other with gyro • • 
and synchro theory. 

• GM school— the average of all pra'ctical exams given during the 
course., ^ . 



^Predictors 1-6 are scores from ASVAB subtests (from ASVAB forms 5, 6, and 7). 
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Table 7 

Means and Standard Deviations of "A" School Predictor and Criterion Variables 

. / 



"A" School 





YarlaDie 




AE 

VlN = lUi) 


AV 
/ki _ \\\\ 


CE 
Gulf- 
port 
vN = ^0; 


CE 
Port^ 
Hueneme 
vN = 29; 


DS 
1 

IN = 63; 


EM 
VN = u9; 


ET 

= 1 18; 


EW 
1 

= 53; 


FT 
vN = 30; 


jGM 
(N = 107; 


1 


w i\ icsi score « 


T 

A 






C/i 1 

54 . 1 


54.7 


59.5 


54,7 


59.7 


57,4 


CO /■ 

58.4, 


c /■ o 
54.2 






SD 


7 A • 


5.9 


8.2 


6.8 


5.8 


8.2 


5.7 


5,3 


7.1 


• 6,2 




Vio icsi score 


A 






54.6 


55,6 


» 60,5 


^ 56, 1 


61«4 


. 60.7 


62*0 


55,9 






cr\ 






6.4 


* 6,3 


5,6 


; 7.9 


6.6 


5,4 


^.9 


6.9 


3. 


El test score 


K 


56.8 


60.2 


55.2 


57,9 


61. 




M 61.2 


61,2 


• 61.6 


•57.<f 






jU 




5.0 


6.5 


8.5 


5.8 


8,1 


5*6 


5,6 


<f ,3 


it o 

4,9 




' h 

MC test score ^ 


K 


53,8 


57.6 


53.9 


52.3 


56.9 


53,7 


58.1 


57,9 


60,5* 


53,6 






sn 






7 7 


5,5 


5.7 


7 1 


0.7 


b,o 


€i n 
b,U 


7 <i 
/ ,4 


5, 


AR test score ^ 


K 


55.6 


58.5 


55.2 


55,1 


6h2 


• 56.6 


62.1 


59, (f 


60.5 


53.9 






SD 


' 6,6, 


5.<f 


5.2 


6,0 


5.6 


6,8 


5.0 


5,0 


6.5 


5.5 




MK test score^ 


X 


57. <f 


60.5 


56. <f 


57.2 


61.2 


59,9 


62.8 


60,0 


.60.5 


55.3 






SD 


6,6 


6.1 


(f,l 


5,0 


f <f.3 






. <f,9 


5.3 


^.5 


7. 


NAVPERSRAND- 




^1.2 


<f0.3/ 


31. 


(f2.8 


39.6 


37.6 ^ 


55.2 


^7,3 


36.7 


22.9* 




CEN "A" school 


SD 


15,5 


13.0 


15,3 


21,2 


13.7 


20.6 


l(f.8 


15,(>. 


1^.1 


10.3 * 




mathematics test 


T 


99,0 


78.0 


lOKO 


101,0 


83.0 


95.6 


88.0 


86.0 


92.0 


91.0 


< 


score 


























"A" scha>l written 


K 


73,3 


W.3 


88.6 


86,9 


79*8 


(f5.6 


79.7 


75,5 


<>0.<> 


77.5 




score 




8.2 


2.6 


5.6 


<>.7 


18.9 


6.6 


7.<^ . 


10,8 * 


8.1 


5.0 






T 


100.0 


. 50.0 


• 99.0 


" 99.0 


100.0. 


60.0 


100«0 


100,0 


63.0 


99.0 


9. 


"A" school prdc- ' 


X 


86,2 


^ 1.7 


92.9 


88.7 


83.2 


38.8 


89.2 


• 79,3 


105.3 


90.1 




tical score 


SD 


<f.3 


1.3 


1.5 


,2.8 


25,1 


1.1 


<f.l 


9,8 ' 


6.6 


8.0 






T 


99.0 


6.0 


99.0 


99.0 


100.0 


<f0.0 


100*. 0 


100.0 


110;0 


99.0 



^Variables 1-7 are.predictor variables} and 8-9, criterion variables. 
Navy standard scores (NSS) 5f = 50, SD = 10 for an unrestricted recruit population. 



T s Total possible score. 
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practical exam suggests tHat these scores cahnat correlate highly \Vith any predictors? 
there, is a "ceiling" effect for the practical exam scores^ The intercorrelations of the nine 
variables for each "A" school are presented in Table ^ and discussed below^ ^ 

1. AE schooK As shown, the AE school written performance measure correlated 
significantly with only two predictor variables-'-the MK and ^iAVPERSRANDCEN "A" 
school mathematics scores—and these correlations were moderately low. There were 
significant but moderately low correlations j^tween the AE school practical measure and 
i^the WK and GS test scores and a significant and moderate correlation between the 
practical measure and the NAVPERSRANDCB^ mathematics test score. 



AV school . The EI, MC, MK, and N/wPERSRANDCEN mathematics test scores 
produced moderately low significant correlations with the AV school written performance 
measure. The EI, MC,'and MK test scores also correlated at a moderately low level with 
the AV school practical^^x^m. ' • 

3, CE school, Gulf port . ^ The correlations of the CE scfiool" written measure were 
significant for only ^the EI and MC test* scores; however,^ these correlations were 
moderately high and high respectively. The GS and MC test scores correlated moderately 
high with the CE school practical measure. >^ 

t^. CE schck>l, Port Hueneme . The correlations\of the CE schoof written measure 
were significant and moderately high for the WK,. MC, AR, and NAVPERSRANDCEN 
mathematics *test scorfes, with the latter being the most strongly correlated. The CE , 
school practicalYneasure correlated significantly with only the MC test score. 

5. DS school , f her^ were no significant correlations between the DS school written 
and practical measures and any of the seven predictors; 

6. EM school . All predictors, except for the AR test scores, correlated signifi- 
cantly with the EM school written measure at a moderately lowHevel. The strongest 
predictors were the NAVPERSRANDCEN mathematics and EI test scores; the lat«r was 
the only predictor correlating significantly with the EM school practical exam. 

7. ET . school . All seven predictors correlated with the ET "A" school Witten 
measure. Howeyer, only .the correlations for the MK and NAVPERSRNADCEN mathe-. 
matics test score^ were moderately high;, the remainder were fnoderately low. The MK 
test scpre was only predictor to* correlate significantly with the ET "AV school practical 
measure. ^ 

8. EW schoo\ The NAVPERSRANDCEN mathematics test score was the only*" 



predictor that correlated -significantly with the EW school written measure, and this 



^Data from two locations of the^^CE "A" schools were analyzed independently .to 
determine whether correlations would be somevyhat consistent across locales. As can be 
seen in Table 8, the CE school, Gulfport written measure correlated most highly with the 
MC test score and not significantly with any of the mathematics measures, while the CE 
school, Port Hueneme written test correlated with the NAVPERSRANDCEN mathematics 
and AR test scores as well. as the^MC test scores. Both school practical measures 
" correlated wi^hjhe MC test scores, ^^d^the CE school, Gulfport practical also correlated 

wlth-lhcLjGS^lestAscote. Ihese-!differences_.between. Jocales^ay. -be Jue_jtCLjaRtitude 

differences and/or curriculum and evaluation variations. 
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Table 8 

Intercorrelations of "A" School Predictor and Criterion Variables 





Variable 

• 


1 


2 


3 


4 


5 


• 6 


7 


8 


9 


AE School 


1. 


WK test score 


1.000 


.451»» 


.190 


.289* 


.374«« 


.351«* 


.111 


-.045 


.209* 


2. 


GS test score 


.203* 


1.000 


.383** 


.612»* 


.423«» 


.6031* » 


.087 


-.038 


.213* 


3, 


El test score 


.036 


.147 


1.000 


.507«» 


.314«» 


.460»« 


-.055 


.075 


.143 


t^. 


MC test score 


.08(» 


.375 


.257 


i.boo 


.358«» 


.482»» 


' .016 


.190 


.1S7. 


5. 


AR test score 


.UO 


.179 


.099 


.128 


1.000 


.548** 


.147 


.040 


-.OlS 


6. 


MK test scorcw 


. .123 


.364 


.212 


.232 


.300 . 


1.000 


.289* 


.211* 


.165 


7. 


NAVPERSRANDCEN "A" 






















school mathematics 






















test $core 


.012 


.OOS 


.003 


.000 


.022 


.084, 


1.000 


.2785 


.377»* 


S. 


"A*' school written 












.(}45 










f? scoria ' 


%02 


.001 


.006 


.1336 


.002 


.077 


i.ooo^ 


.291* 


9. 


"A" school practical 








• 














, score 


.044 


.045 


.020 


.035 


.000 


.027 ^ 


.142 


.085 


1.000 



AV School 



1. 


WK test score 


1.000 


.496** 


M24 


.063. 


.120 


^.229* 


.074 


,.172 


.040 


2. 


GS test score 


.246 


1.000 


.484** 


.274* 


.069 


.313** 


.059 


.171 


-.090 


3. 


El test score 


.015 


.234 ^ 


1.000 


.343*.* 


-.067 


.300** 


-.009' 


.286* 


-.312«« 


4. 


MC test score 


.004 


.075 


.lis 


1.000 


.136 


.153 


.071 


.347** 


..264* 


5. 


AR test score 


.014 


.005 


.004 


.018 


1.000 ' 


j294* 

1 loop 


•^.305** 


.014 


.043 


6. 


MK test score 


.052 


.098 


.090 


.023 


.086 


.482** 


.237* 


..309** 


7. 


NAVPERSRANDCEN "A" 
school mathematics 


















% 




test score 


.005 


.003 


.000 


.005 


.093 . 


..232 


1.000 


.244* 




8. 


"A" school written 






















score 


.030 


.029 


.082 


.120 


^00 


.056 


^ r050 


1.000 


-.290* 


9, 


"A" school practical 


















i:ooo 




score 


.002 


.008 


.097 


.070 


.002 




.015 


.084 ' 



CE School, Gulf port 



u 


WK test score 


1.000 


• 543* 


.288 


.480* 


.355 


.164 


• 138 


.357 


.21s 


2. 


GS test score » 


.295 


1.000 


.479* 


• 687** 


.485* 


.525* 


.40!j 


.^^.417 
T.539i 


'\-.:591* 


3.* 


El test score 


.083 


.229 


l.QOO 


• 790** 


.502* 


.270 


.133 




4. 


MC test score 


.230 


.472 


.624 


1.000 


.598* 


.201 


.332 


.722* 


* .m*^ 


5. 


AR test score 


.126 


.235 


.252 


.358 


1.000 


.496* 


.570* 


.395 


.224, 


6. 


MK test score^ 


.027 


.276 


.073 


• 040 


.246 


1.000 


.536* 


• 091 


,2S8 ' 


7, 


NAVPERSRANDCEN "A" 
school mathematics 




















test score 


.019 


.163 


.018 


• 110 


.325 


.287 


1.000. 


.{»30 


V .395 


S. 


"A" school written . . 












.0^ 










score 


.127 


• 174 


.291' 


.521 


.156 


.185 


1.000 


• ♦54'1« 


9. 


"A" school practical 




















score 


.048 


.350 


.108 


t ^264 


.050 


.083 


.156 


.^93 



CE S<!hool, Port Hueneme «i* - ^ 



1. 


WK test score 


LsPOO 


.739** 


.382* 


.511** 


.475* 


.321 


• 226 


.456* 


.033 


2. 


GS test score 


.546 


1.000 


.439* 


• 404* 


.458* 


.183 


.270 


.341 


.130 


3. 


El test score 


.146 


• 193 


1.000 


• 568** 


.443* 


.405* 


• 146 


.067 


.258 


4. 


MC test score 


.^261 


• 163 


.323 


UOOO 


.390* 


.461* 


.463* 


.427* 


.369* 


5. 


AR test score 


.225 


• 210 


.196 


• 152 


1.000 


.389* 


• 466* 


..494* 


.233 


6. 


MK test score 


.103 


.033 


.164 


•213 


.151 


1.000 


.602** 


.347 


.358 



Note . The entries above the principal diagonal of the correlation matrix are zero-order correlations, while 
those below the diagonal are squared zero-order correlations. * 



•p < .05. 
•»p<^Ol. 
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Table 8 (Continued) 

■ - ^ -— — ■ — . ■ — 

Variable * 12 3 5 6 7 8 9 

CE School, Port Hbenemc (Continued) 

7. NAVPERSRANDCEN "A" 
school mathematics 



test score 


.051 


.073 


,021 


.21t» 


.217 


.362 


1.000 


.572** 


.303 


"A" school written 












Jl20 








score 


.208 


.116 


.00(» 


.182 




.327 


1.000 


.309 


"A" school practical 












.128 








score ^ 


.001 , 


.017 


.067" 


.136 


.0^ 


.092 


.095 


r.ooo 



DS School 



1. 


WK tf St score 


I'.OOO 


.<f76** 


.290* 


.205 


.110 


.089 


.139 


-.001 


-.196 


2. 


GS test score 


.227 


1.000. 


. .<»02** 


.137 


.070 


.335* 


.273* 


-.036 


-.062 


3. 


EI test score 


.08^ 


.162 


1. 000 


.607** 


.026 


.183 


.125 


.088 


.050 




MC test score 


.060 


.019 


.368 


1. 000 


.150 


.101 


.'060 


-.190 


-.136 . 


5. 


AfiL test score 


.012 


• .005 


.001 


• .023 


1. 000 


.100 


.363* 


-.089 


-.185 


6. 


MK test score 


.008 


* .112 


,033 


.010 


.020 


l.OOO 


.030** 


-.119 


-.076 


7. 


NAVPERSRANDCEN "A" 
sdhool mathematics 






















test score 


.019 


.075 


.016.. 


.000 


.0132 


.185 


l.OOO ' 


-.100 


-.192 




"A" school written 








.036 














score 


.000 


.001 


.008 


.008 


.010 


.020 


1.000 


.659** 


% 


"A" school practical 
















.030 . 


1.000 




score 


.038 


.00t» 


.003 


.018 


.030 


.006 


.037 


EM School 


L 


WK test score 


1.000 


.6«*6** 


.050** 


.051** 


.573** 


.200* 


.371** 


.188* 


.115 


2. 


GS test score 


.U[7 


1.000 


.551** 


.621** 


.092** 


♦2Sl* 


.399** 


.210* 


.080 


3. 


Et test score 


.206 


.m 


1. 000 


.539** 


.269* 


.322** 


.051** 


.020** 


.257* 




MC test score 


.203 


.386 


.291 


1. 000 


.077** 


.310** 


.393** 


.285* 


.108 


5* 


^AR test score 


.328 


.2(»2 


.072 


.228 


1.000 


.591** 


*573** 


.137 


.113 


6. 


MK test score 


.060 


* .079 


.100 


«096 


.309 


1.000 


.697** 


.310** 


.097 


7. 


NAVPERSRANDCEN "A" 
school mathematics 






















test score 


.108 


.159 


.203 


.150 


.328 


.086 


l.OOO 


.392** 


.080 


8. 


"A" school written 






















score \ 


.035 




* .180 


«08l 


,019 


.096 


.150 


1.000 


.116 


9. 


"A" school practical 






















score 


.013 


.006 


.066 


.022 


.013 


.009 


.006 


.013 


l.OOO 



^ET School 



I. 


Wl^ test score 


l.OOO 


•029** 


.139 


.307** 


.225* 


.120 


.316** 


.218* 


f036 


2. 


GS test score 


.180 


l.OOO 


.105 


.377** 


.082 


.056 


.233* 


.217* 


-.000 


3. 


El test score 


.019 


.011 


l.OOO 


•409** 


.125 


• .008 


.105 


.295** 


-.020 


0. 


MC test score 


.090 


.102 


.167 


l.OOO 


.203* 


.130 


.319** 


.326** 


.102 


5. 


AR test score 


.050 


.007 


.016 


.001 


l.OOO 


.07.0»» 


•012** 


.231* 


.121 


6. 


MK test score 


,010 


.003 


.000 


.017 


.225 


l.OOO 


• 555* 


.350** 


.236* 


?: 


NAVPERSRANDCEN "A" 
school mathematics 






















^ test score 


• 100 


.050 


.021 


.102 


.170 


.308 


l.OOO 


.532** 


• 157 


8. 


"A" school written 






















score 


.008 


.007 


.087 


.106 


.053 


.125 


.283 


i.OOO 


.351** 


9. 


"A*' school practical 


















1.000 




score 


.001 


.002 


.000 


.020 


.015 


.056 


.025 



Note ; . The entries above the principal diagonal of the correlation matrix are zero-order correlations, while 
those below the diagonal are squared zero-order correlations. 

•p<.05. 



• •p < .01. 
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Table S (Continued) |^ 

Vari'able 1 2 3 t 3 6 7 *8 



EW School 



1. 


WK test score 


1.000 


• 28<** 


.068 


.170 


.177 


..147 


• 158 


.004 


-.044 


2. 


GS test score 


.08H 1.000 


.286^ 


.22<» 


.057 


-.044 


-.103 


'•060 


-•132 


3. 


El test score 


.005 


.082 


1.000 


.303* 


-.238 


-.181 


-.090 


.132 


-.127 


(>. 


MC test score 


.q29 


.050 


.092 


1.000 


.268 


.061 


.198 


.218 


.037 


5. 


AR test score 


.031 


.003* 


.057 


.072 


1.000 


.603»» 


.511»* 


.L41 


.086 


6. 


"MK test score 


.022 


.002 


.033 


.00(f 


.364 


1. 000 


.66?* » 


.181 


.106 


7. 


NAVPERSRANDCEN "A" 






















school mathemat^s 
test score 


.025 


.011 


.008 


.039 


* .261 


• 440 


1.000 


.274* 


.175 


8. 


•W school written 






** 












.187 


« 


score 


.000 


.00(> 


.017 


.048 


• 020 


.033 . 


.075 


1.000 




"A** school practical 




.017 














1. 000 




score 


.002 


.016 


.001 


•007 


.011 


,.031 


•035 



FT School 



1. 


WK test score 


1.000 ^ 


.415* 


.150 


.390* 


.315 


• 616 


.359 


..514** 


.328 


2. 


GS test score - 


.172 


i.OOO 


.472»» 


.415* 


-.12? 


• 387* 


.124 


.181 


.096 


3. 


El test score 


,023 


.223 


uooo 


.358 


-.123 


• 341 


.145 


• 341 


.103 


4. 


MC test score 


.152 


*172 


.128 


1.000 


.517** 


•516** 


.321 


.207 


.187 


5. 


AR test score 


.099 


.016 


.015 


.267 


UOOO 


•508** 


.480** 


•285 


.206 


6. 


MK test score 


.379 


.150 


.116 


.266 


« ^258 


UOOO 


.718** 


.698** 


' .351 


7. 


NAVPERSRANDCEN "A" 






















school mathematics 
















.695** 






test score 


.129 


" .015 


.021 


.103 , 


.230 


•516 ^ 


1.000 


• 311 


8. 


"A" school written 






















score 


.264 


.033 


.116 


.043 


.081 


• 487 


.483 


UOOO 


.399* 


9. 


"A" school practical 
















• 159 


i.ooa 




, score , ' 


.108 


.009 


•Oil 


• 035 


.042 


.123 


.097 



GM School 



1. 


WK test score 


1.000 


.470** 


.223» 


.181 


.178 


-•047 


.038 


.208* 


• 105 


2. 


GS test score 


.221 


1.000 


• 176 


.320** 


.120 


-.056 


.006 


.142 


.019 


3. 


El test score 


.050 


•031 


1.000 


.31M* 


.092 


• 045 


.100 


.177 


.055 


4. 


MC test score 


.033 


.102 


.097 


1.000 


.162 


-•089 


-.106 


.180 


• 198* 


5. 


AR test score 


.032 


.014 


.008 


.026 


UOOO 


.391** 


.473** 


.164 . 


• 137 


6. 


MK test score 


.002 


.003 


.002 


.008 


.153 


1.000 


.490** 


• 122 


.182 


7. 


NAVPERSRANDCEN "A" 
school mathem^i^tics 






















test score 


.001 


.000 


.010 


.011 


.224 


.240 


UOOO 


• 237* 


•265** 


8. 


"A'* school written ^ 


















• 556*'^ 




score 


.043 


.020 


•031 


.032 


.027 


• 015 


.056 


1.000 


9. 


"A'^ school practical 






















score 


.011 


.000 


.003 


.039 


.019 


.033 


.070 


.309 


1.000 



Note . The entries above the principal diagonal of the correlation matrix are zero-order correlations, while 
those below the diagonal are squared zero-order correlations. 

♦p < .05. 

••p<.OU 
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correlation was mcxlerately low* None of these seven predictor measures correlated with 
the,EW school practical exam. - ' 

^ 9. FT schooK The FT school written measure had a significant qorrelation with the 
WK, MK, and NAVPERSRANDCEN mathematics test scores. TIjese correlations were 
moderately high for the WK test score and high for the, twp mathematics predictor 
variables. The FT school practical did not correlate significantly with any of the 
predictor measures. 

10. GM school . Only the NAVPERSRANDCEN mathematics test score had a 
significant correlation with both the GM school written and^ practical exams, and these 
correlations were low. The WK test score hail significant but W correlation with the GM 
scKool written measure, and the MK test scdre had a significarU>but low correlation with 
the GM school practical measure. ' ' , 

Cluster Analysis 1 * . . 

: — 

Based on the cluster analysis and knowledge of these tests, four clusters 6f prcidictor 
variables were formed. Table 9 presents the, four clusters, the-«ieasures included in each 
and a duster name. The clusters are numbered to allow easy identification of the . ^ 
measures included in the squared multiple correlations also presented in Table 9. ^ ^ 

The clustering of measures and the subsequent multiple regression analysis produced ^ 
consistent results across the majority* of Class "A" schools and were similar to results f *^ 
obtained in the BE/E school. In five of the ten "A" schools (AE, CE Port Hueneme, ET, ' 
FT, and GM), the mathematics cluster accounted for the most attributable variance in the . 
written school measures. In three of these schools (AE, FT, and GM), it also represented 
most of the accountable variance with the practical measures. The 'electronics cluster 
accounted for most of the attributable variance in the AV, CE Gulf port, DS, and EM 
school written measures and in the AV and EM practicals. The EW written and practical, 
as well, as the majority of the "A" school practical measures, -would be very poorly 
predicted by the majority of* the cluster variables. Combining the' electronics and 
mathematics clusters (R^y 2^^^ increased accountable variance of the "A" school written 

measures; recombining these *two clusters with the verbal (iluster (R^ ,^.) again 

increased the amount of variance in the written tests that could be accountejl for by 
predictor variance. However, the addition of the arithmetic reasoning cluster to the 
regression equations (R^ ) did not appreciably increase predictability in the majority 
of "A" schools. ^ y-^^^^ . r / I 7 . 



^ 
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Table 9 

"A'' School Variable Clusters and Squared Multiple Correlations 




• 


^ Test Clusters * ' . 
• # ^ * 


Cluster No. 






Tests 




Cluster 








WK andGS 




Verbal , 



EI and MC 
AR 

MK andNAVPERSRANDCEN "A" school mathematics 



Electronics 

4 

Arithmetic reasoning 
Mathematics 



Squared Multiple^ Correlations with "A" School Written (W) and Practical (P) scores 



•"y.H 

y.l2<t 

y.23(t 
y.l23(t 



AF 




AV 




CE 
Gulf port 


CE 
Port 
Hiieneme 






PM 
Cm 




FT 




FW 

• 












W 


P 


W 


P 




P 


W 


P 


W 


P 


w 


P 


w 


P 


w 


p 


W 


P ^ 


W 


p 


.06l» 


.002 


.039 


.0J7 


.198 


.36(f* 

\ 


.208* 


.025 


.001 


.039 


.0^& 


.013 


.066* 


.005 


.003 


.017, 


.265* 


.109 


.0(»5 


.012 . 


.038 


.036 


.151** 


.12^*< 


.523** 


.280 


.226* 


.139 ' 


.101* 


.0(^7 


.18<f** 


.066* 


.137* 


.027 


.052 


.022 


.m 


.036 


.0(f8 


.039 


.000 


.001 


•000 


.001 


.155 


.050 


.2(^3** 


.05(» 


.007 


.03<f 


.018 


.012 


.053* 


.OU 


.019 


.007 


.080 


.0(f2 


.026 


.018 


.IWt? 


v095** 


.078* 


.096** 


.212 


.163 


.326** 




.023 


.036 


.156** 


.009 


.288*'* 


.056* 


.07<f 


.030* 


.56<»** 


.130 


.056* 


.073* 


.067 


.075 


.17(f** 


.135* 


.538* 


.m 


.325* 


.189 


.120 


.091 


.189** 


.076 


.157** 


.0<fO ^ 


.053 


.035 


.369* 


.120 


.073 


.052 


.0S(» 


.007 


.039 


.019 , 


.239 


.367 


.309* 


.07<f 


.009 


;066 


.0<»9 


.018 


.101** 


.018. 


.024 


.02^ 


.280* 


.119 


.061 


.027 


.190** 


.13<f** 


.098* 


.112* 


.36(f 


.m 


.(f53** 


.175 




.071 


;160** 


.018 


.299** 


.061 


.087 


.0(f5 


.591**' 


\157 


.099* 


.08(» 


.0(^8 


.037 


.151** 


.127** 


.525** 


.290 


.<H7** 


..U6 


.103 


.071 


.I8<f** 


.068* 


,.163** 


.037 


.065 


.023 


.2<f2 


.060 


.065 




.186** 


.li<f* 


.20(f** 


.172** 


.599** 


.339 ■ 


.381* 




.113 


.089 


.233** 


.070 


.3<»7** 


.07<» 


.115 


.0(f5 


.625** 


.130 


.107* 


.128** 


,161** 


.103* 


.085* 


.115** 


.268 




.393** 


.U5 


.025 


.052 ' 


.173** 


.OU 


.288** 


.056 


.57<f 


.030 


.583** 


.130 


.059 


.073* 


.096 


.076 


.U5** 


.136** 


.539* 


Ml 




.209 


.121 


.108 


.189** 


.080 


.178*** 


Vo<f9 


.068 


.03^ 


.<H9* " 
.675** 


.127 


.085 


' .061 


.212** 


.195** 


.223** 


.196** 


.609* . 


M2 • 


.<»75* 


.250 


.Ul 


.123 


.2<»2** 


.080* 


.351** 


.086 


.122 


.056 


.159 


.130* 


.Ul* 


\220** 


.137* 


.107* 


.128* 


.378 


A2i 


.<»7<»** 


.m 


.026 


.083 


.187** 


.020 


.299** 


.061 


.087 • 


.0(»5 


.62<f** 


.158 


.099 


.08(f 


.210** 


.125* 


.212** 


.189** 


.6U* 


M9 


.>71** 


.185 < 


;i33 


.0<*6 


.256** 


.07<f 


.3<»9** 


.07<» 




.0<f6 ' 


.625** 


.130 ' 


.107* 


.132* 


.2<f7** 


•200** 


.233** 


.210*A 


.632* 


A72 


.516*" 


.260 


M\ 


.128 


.259^ 


.087 


.353** 


.0^6 


ri22 


.b56 


.676** 


.1,59 ' 


.130* 


.U7* 



*F ratio 
**F ratio 



p < .05. 
p < .01. 
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CLASS ••C^ SCHOOL (AVIATION ELECTRICIAN'S MATE/AVIONICS 

TECHNICIAN (AE/A\^)) 

Participants 

Participants were 38 igraduating, students from the AE/AV "C" school located in 
Memphis, Tenn^ssqe, Performance data for 150 such students had been obtained for a 
previous research effort (Baker, 1981b). p present .analysis, 12 subjects wer« ^ 
excluded because of missing data* 

Measures ^ ' v , 

The predictor variables, included scores obtained in (4) two subjects of the Basic Test 
Battery (BTB), the forerunner of the ASVAB, (2) three sections of the AE/AV "C" school 
entrance test, and (3) a NAVPERSRANDCEN mathematics test developed for AE/AV "C" 
school students (Baker, 1981b). The,AE/AV "C" school final exam score was the criterion 
variable. The variables are described in Table 10. 

Analyses • ' ' 

The means, standard deviations, and intercorrelation of the seven^ variables .were 
computed. Additionally, scatterplots were produced for each of the six predictor 
variables against the criterion variable. These statistics provided a' description of the 
variables and assurance that the assumption of more complex analysis were not violated.. 
A cluster analysis was then performed to determine empirically how the six predictor 
variables grouped together. The clustering procedure was essentially the same as that 
employed for the analyses of the BE/E and Class "A" school data. Finally, the squared 
multiple correlations of the four predictor clusters with the criterion variable were 
computed. ' . 

Results ' , . • 

» ' * * 

* Correlatipns ' >• < • * . * " • 

Table 11 presents the means and standard deviations oi the criterion and predictor 
variables; apd Table 12, the iritercor relations. ^Scatterplots did not reveal noticciable 
curvilihearity in the relationship between the AV "C" final and the six predictor variables. 

AH predictor variables, except for the ART teftscore, correlated significantly with 
the AE/AV "C" school final exam. The GCT, diagnostic computer, arid N'AVPERS- 
RANDCEN mathematics test scores had moderately low correlations with the final test 
scores, wffile the diagnostic mathematics and electronics test scores had moderately high 
correlations with the AE/AV school final. 

Cluster Analysis 

Based on the desire to separate .mathematics knowledge from general aptitude and 
electronics knowledge and the results of the cluster analysis, it was decided to form four 
clusters of predictor variables. Table 13 presents the four clusters, the tests included in 
each, and a cluster name. Although the content of the NAVPERSRANDCEN mathematids 
and diagnostic mathematics test are similar, the cluster analysis indicates that diagnostic 
mathematics is more closely associated with diagnostic electronics and computers than is 
NAVPERSRANDCEN mathematics. To avoid having to collapse electronics and mathe- 
matics, it was decided to keep the NAVPERSRANDCEN, mathematics and diagnostic 
mathematics tests separate. 



Table 10 



AE/Xv "C" School Predictor and Criterion Variables 



Variable' 



Description 



Predictor Variables ; 

General classification test (GCT) 
score 



2. Arithmetic reasoning test (ART) 

score 

3. Diagnostic mathematics test score 



Diagnostic electronics test score 



5. Diagnostic computer test score 



6, NAVPERSRANDCEN AE/AV "C" school 
rjiathematics test score 



Criterion Variable : 

7. AE/AV "C" school final exam score 



A 35-item, 5-option, multiple-choice 
test with 2 item types— sentence com- 
pletion and verbal analogies. 

A 25-item, 5-option, multiple-choice 
test of arithmetic word problems. 

A 17-item' section of the 1/^8-item AE/ • . 
AV "C" school entrance test. Items are 
^-option, pultiple-choice questions 
requiring4he performance of higher- 
order mathenr^tical operations. 

A 72-itemw5ection of the l*8-item AE/ 
AV "C" school entrance test* Items. are 
^-option, multiple-choice questions re- 
quiring the recognition of elect ical 
relationships and facts, the reading of 
electrical diagrams, and the performance 
of operations necessary to calculate such 
values as voltage, current, and resistance. 

A 21-item section of the l/*8-item AE/ 
AV "C" school entrance test. Items are 
^-option, multiple-choice requiring 
demonstration of such skills as coverting 
numbers to binary, solving Boolean algebra- 
problems, and recogniis^ng facts about 
computers.* * ^ 

,A 93-item completion test measuririg, per- 
formance in the' 12 topic mathematical 
areas identified by AE/AV "C'\school in- 
structors as being necfessary for success- 
ful course performance (Baker, 1981b). 



A 100-item, ^option, multipte-choice 
comprehensive course test. Topics 
measured by the test include mathematics 
and electronics fundamentals, D-C and 
ArC series circuits, networks, semicon- 
ductors, amplifiers and oscillators, 
multivibrators, nonlin^r magnetics, 
computers^ and electronics 
troubleshooting. \ 
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^GCT and ART are subtests of the Basic Test Battery, the forerunner of the ASVAB, 
which was administered to military recruits through 1976. 



17 



29 



Table 11 

Means and Standard Deviations of AE/AV "C" School 
Predictor and Criterion Variables 



Variable^ 



Mean 


>. Standard Deviettion 


58.1 


8.5 


55.8 


9.8 


<^5.6 


15.2 


^ 3<^.5 






12. ■' 


65.8 




70.8 ' 


8.7 



1. 

2. 
3. 
4. 
5. 
6. 

7. 



GCT score'^ 
ART score 



b" 



Diagnostic mathematics test score** 

Diagnostic electronics test score** 

Diagnostic computer test*" 

NAVPERSRANDCEN AE/AV "C" school 
mathematics test score 

AE/AV "C" school final exam score^ 



Note. Sample size is 38. 

^Variable 1-6 are predictor variables, and 7, the triterion variable. 

*^Nav.y standard scored (NSS) X = 50,'SD = 10 for an unrestricted reqruit population. 

translated ^ore with -a maximgm possible of 9? based 'on la conversion tablej for 
example, 32 or 33 wrong equates to a score Of 77.. Each test has a separate conversion 
table. , . •.■,,>• ■ ' ' . . 

^Raw score, with a possible maximum o.f 93* , " ' > \ . ' - ' " \ . 
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Table 12 

Intercorrelation of AE/AV "C" School Predictor- and 
Correlation Variables. 





Variable 


1 


2 


3 




5 ' 


6 


7 


1. 


GCT score j 


LfOO 


. .56** 


.29 


A2** 


.35* 


.27 


.35* 


2i 


ART score 


.31 


1.00 


.32* 


.1^5** 


.•33*' 


.30 


.1? 


3. 


Diagnostic rnathe- ' 
matics test score 


.08 • 




1.00 




.6<f** 




.52** 


: ' - f 


Diagnostic elc;c- 
tronics test score 


.18 


.20 v„ 


M 


1.00, 


.58** 


'."49** 


.,61** 


5.. 


Diagnpsticfcomputer ' 
test score 


.12 








1.00 


M** 


.34* 


6. 


NAVPERSRANDCEN AE/ 

AV "C" school 
Mtiathematics test ^ 

score " V 


.07 


.09 


1^2 


\ 

.in 


.23* 


*i.0o 


.35* 


v. 


AE/AV ''C" schbpl 

















fihal ekam score ' ^ .12 \o4 ' .27 .37 .12 .121 1.00 



Note. ' Thf. .entries above the principal diagonal of the correlation matrix are 2ero-;.order 
portelations,,\ithile 'th6^e below the diagonal are squared zero^-order correlations. 

^Variables 1-6 are predictor variables, and 7, the criterlpn yariable; " * • 





'table 13 

AE/AV "C" School VariableXlusters and 
Squared Multiple Correlations 

t 




Test Cllisters 


Cluster No. 


Tests 


— -f— ■■ — ^ 

•.Cluster 


2 
3 


GCTandART ' 

Diagnostic electronics and 
diagnbstic cbn^puters 

Diagnostic mathematics 

NAVPERSRANDdEN "C" school 
mathematics *• 


" - 

General ability 

Electronics 

Diagnostic jmathe- 
matics* • : ^ . • 

Mathematics 


; . / Squared Multiple Correlations " - 



R 



= .12* 



R 



y.l2 



R^ 
R^ 



y,2 



,= .378** 



yil3 
y.3<^ 



= .32<* , 



. R^y 3 = .271** 



.120 •■ 



R%.23 = ''^12** 



= .28<*** 



R2 



y.l-2<* 



'R^y.l3^=.33/*** R^ y.23/^ = .M3** 



y.l23» 



= .'^55** 



*Frratio p < .05. 
**F! ratio p < .01, 



jThe electronics, cluster accounted for more of the variance, of the Ap/AV "C" school 
exaip than did the other predictor clusters. . Combining tHe electronics and" diagnostic 
matijematics clusters increased the variance accountability; . a further increase, was 
obtained, when the general abjlity. cluster was combined: with the electronics arid 
diagnostic mathematics clusters. The addition of the NAVPERSRANDC^N mathematics 

would. make no appreciable diffe*enc;e in predictability oi AE/AV 
"C" school peffdrmance.. ^ , , r > . . / , . 



i DISCUSSION AND CONCLUSIONS 

1 « 

■pverali, the NAVPERSRANDCEN mathematics test score was more stroneiy corre- 
lated, more often, with the criterion measures of the schools represented in thfe three 
stBdies than was any of the other predictor variables. This may be attributed to the 
greater time lapse between the administration of the other predictor measures and the 
critei^ion measures. However, given the number of significant correlations of the MK test 
score with the criteriort variables, it appears that the mathematics aptitude/achievement 
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tests, along with- the electronics aptitude measure, are' the strongest predictors of the 
criterion variables investigated in these studies. ^ The AR test score, appears to be of 
limited value in predicting electronics performance in the schools; The clustering of the 
predictor measures and subsequent ^multiple regression analyses support these same 
conclusiops. . ' 

The moderately low intercorre{lations among the variables of interest in. the present 
studies' may be because subject groups contain only those individuals who successfully 
graduated f rom.«:,the schools. If final scores had been available for attrites, and these had 
♦been included in the analyses, the resulting correlations may have been higher^ A 
comparison 'of the ASVAB scores of the attrites witlt'^those of the graduating students 
might provide some additional insight into this issue. 

The BE/E school and Class "A" school subjects in the present studies had b?en tested 
^witK ASVAB Forms 5, 6, or 7. However, since the majority of subtests of interest in these 
studies were untrhanged in the 8, 9, 10 ASVAB series, it is iloubtful that significant 
differences Avould be found by employing data from the new series. ' ^ 

The fac^ that mathematics ability consistently correlated more highly with elec- 
' tronips performance, as measured by the schools' written measures, mtiy indicate that the 
relationship of mathematics to electronics as taught in the schools is* above and beyond 
that contributed by overall general aptitude. The lack of .relationship between most of 
the aptitude measures investigated here and theBE/E^ahd "A" school practical exams may 
merely be a function of the limited variance potential inherent in most practical exams. 
Usually, thesg te^ts are scored as either pass/fail or on the number/percent correct of. a 
'very Jiniiifed-ng^^ of tasks. If this ;is,cqi)trasted with the variance pote^htial of a 100- 
itenf)' written test, it is hot surprisihgf*to ifind jower correlations with the practical. An 
alteirnative interpretation may be" that ability^ measures'* better predict performance 
related to the prerequisite- learning required to perform a skill, rather than actual skill 
performance. This view is consistent with the findings of previous efforts where 
instructors indicated mathematics ability was a necessary prerequisite- for understanding 
electronics (Baker 1981a, b; Sachar & Baker, 1980). However, electronics maintenance 
technicians indicated that, although an understanding of mathematics was useful in the 
performance of their Jobs, actual use of mathematics at the job station was minimal 
(Baker 1981c). ^ . 

Based on the aforementioned findings and results of previous research (Baker, 1981a, 
^^b, c; Sachar ic Baker, 1980; Berger et ai., 1981), it appears, that the amount of 
mathematics taught/required in electronics training ..shouldh^neither be increased nor 
decreased. Rather, it should merely be redistributed arid enhanced to increase its 
efficiency and effectiveness. » ' . 

The appendix contains a listing, by r*ating, of the mathematics requirements asso^ 
ciated ,with each school that is part of thfe training sequence for the rating. The 70 skills 
listed for each rating form represent those included in Sachar and Baker's (1980) survey, 
which was administered to instructors at the BE/E and Class "A** and '*C" electronics 
schools to determine the level of importance of each skill to a course and the level of 
instruction provided in each skill (Baker, 1981a, b; Sachar & Baker, 1980). For each of 
these skills, the following is indicated: 

1. The level of instruction provided,^ noted by a P, indicating "Prerequisite" (must 
possess skill on entrance into course); an R, indicating "Reviewed^ (some level of skill is 
assumed, but skill is reviewed in course), or a T, indicating "Taught" (no previous 
knowledge assumed, taught explicitly as a skill for the course). 
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2. Whether the skill is used frequently, rarely, or never by fleet personnel. 
Informaiion on fleet usage of mathematics was obtained from a previous study (Baker, 



3. Whether 'therie is a problem with the level of instruction provided at each stage 
of the tr^ning sequence. Problems include having a skill that is' prerequisite prior to 
being taught, reviewed prior to being taught, prerequisite prior to being reviewed, or 
taught more than once. 

One method to increase effectiveness of mathematics training is to revise curricula 
such that they reflect recent advances in instructional technology. NAVPERSRANDCEN 
has recently created suchtlsa mathematics curriculum for the BE/E school. A series of 
diagnostic tests and individualized curriculum modules covering only those mathematical 
skills found to be critical to successful BE/E course performance (Baker, 1981a) v^ere 
developed and integrated with the BE/E curriculum. Based on their performance in a 
diagnostic test, ,students are provided with Instruction in only those areas of relevant 
mathematics in which they are deficient. This approach minimizes the amount of tr^tining 
time necessary to be devoted to mathematics remedial training.' ' 

From an analysis of survey data (Sachar & Baker, 1980; Baker,^ 1981a, b, c) and a 
cursory review of electronics school course outlines, it appears that the mathematics 
«f required in each of the schools is necessary to grasp the electronics curriculum. Hbwever, 
based on previous findings (Berger et al., 1981; Baker, 1981a, b), considerably less 
sophisticated ability is required to pass each of the courses. This may accourlt f or the 
mathematics skill deficiencies, in areas deemed by Instructors as critical to successful 
course performance, of individuals who have successfully graduated from the course. If it 
i$ not required that students fully comprehend the subject of electronics" (i.e., if 65% 
comprehension is sufficient), then course materials should be revised such that only that 
information, at the comprehension level necessary, be included in with a more thorough 
understanding of relevant course material. Instead of setting a criterion of 65 percent for 
a 10-week "A" school comprised of relevant and less-relevant materials, it may be 
jipsdble to set a critierion of 95 percent for a 3-Week course covering only relevant or 
essential material. To determine what should be included in courses, a job analysis should 
be conducted—not a complex job/task subskill component analysis, such as wduld bevione 
under the Navy occupational t'ask analysis program, but, rather, a simple analysis of job 
tasks and their prerequisites. " , . • • 

' Currently, there appears to be a questionable relationship between the job perf or- " 
^ mance' requirements of fleet' personnel and that which is taugljt in the schools. As part bi 
. ^ a previous effort, a .survey was administered to approximately 700 fleet personnel' in 10 
— ^ electronics ratings. Each was asked to indicate how useful on-the-job-training was as 
compared to school training 'and how 'often on-the-job-training was received (Baker, 
1981c). Of the personnel surveyed, 72 percent indicated that on-the-job-training was 
more useful than school training; over half responded that they received this training 
daily. It may be, of course, that the. schools concentrate on theory and prerequisite 
training, that are necessary for successful job performance, but are not apparent skills in 
use at the job station. However, to ensure that the appropriate prerequisites are being 
taught and that a sufficiently high criterion is established to ensure mastery of 
requirements, the eif orementioned job analysis should be conducted. 




'A NAVPERSRANDCEN technical report documenting the design, development, and 
evaluation of the BE/E mathematics curriculum will be available in FY83. 
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- RECOMMENDATIONS 

!• A job analysis of electronics maintenance technicians should be conducted. 

2. If electronics courses are to remain unchanged as to content, mathematics 
training should be redistributed within the courses as suggested in this report. 

. 3. Existing mathematics training should be enhanced to increase its efficiency and 
effectiveness. 
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Table A-1 



ERIC 



* Mathematical Reqjjirements Associated with Schools 

Included in Training Sequence for AE/AV Rating 

Skill Acquisition Level Ratings^ Fleet'' Problems with^ 

— BE/E "A" Schoo ls Usage Level of 

Topic Area Skill School AE AV .Schools AE AV Instruction 

Arithmetic Opcraticihs 1 P • ^ ^ ^ ? 

vi^ith Numbers (tf) 2 P PR R " ' t 

3 , — — R ■ . — — ^ 

[(.. RPR P - Preq* ^ 

EstVmatVo'nsTo 5 R P R P - - X 

Ractions'o)' - . 6 P^ R -- ^ " " J 

7 p p ^ R .... X 

S - - - R - .- X 

9 p ^ .. R .- X 

10 R - R R . - - , X 

■JnUsT)" n" '^"r p"""r ""r" - '. p^^^- J 

12 T P R R — 0 

13 T PR R — — 0,» 
■ It, .. -. R R ~ X 

1.... 

Conversioni (3) ' 15 R - JJ 

16 T P T R .. - X 

17 - PR _ ^ - — X 

Scientific Notatiori 18 " T -- R T ^ - Ifeq. X 

* 19 T - ^ R V 2 
20 T - R^ , R N- n 

- 21 T - rU R- - ° 

Decibels (1) 22 - . - - T -- -- 0 

• Logarithms (i^) ' 23 -- .. - T. . -- . - 0 

* 25 T . -- ^ ^- 0 

26. T . -- _ ^ J _ 

ITnea'r Equations (2) 27 T , " • P ' R" R - " " ° " ■ 

28* T P R . R .". 

Quadratic Equations 29 * T R - R ^- - 0 

31 . T - of 

32 T ~ - Q 

^Skill acquisition level ratings are based on responses made on a 3-poim scale, where 
P = Prerequisite, R = Reviewed, and T = Taught. 
V dash is used to indicate no fleet usage. 
= Yes and 0 = No. • 

■ 38 ■ ■ . 
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Table A-1 (Continued) 



TojMc Area 



Skill 



■Skill Acquisition Level Ratings^ 
BE/E "A" Schools -^^g?" 
School AE AV Schools 



Fleet Problems wlth^ 
Usage Level of 
AE ■ AV Instruction 



Algeljralc Expressions (9) 33 

3k 
35 
36 
37 
3S 
39 

»1 



R 
R 
R 
R 
R 
R 
R 
R 
R 



X 
X 
X 
X 
X 
X 
X 
X 
X 



Determinants (2) , 



02 
03 



Geometry (2) 



44 
05 



T 
T 



Trigonometry (6) 



«6 
»7 

(>9 
50 
51 



T 
T 



T 
T 

T 
T 
T 



0 
0 

0 
X 



X 
X 
0 
0 
0 
0 



Phasors (7) 



52 • 

53 

5» 

55: 
.56 
57 
58 



T 
R 
T 
t 
T 
T 
T 



Number Bases (4) 



59 
60 
61 
62 



T 
T 
T 
T 



T 
T 
T 
T 



T 
t 
T 
T 



0 

*x 
b 

0 

0 
0 
0 



X 
X 
X 
X 



Doolean Algebra (8) 



63 
6<^ 
65 
66 
67 
68 
69 
70 



T 
T 
T 



T 

T 



R 
R 
R 

R - 
R 

R 
R 



T 
T 
T 

.T. 
T 



Freq, 



X 
X 
X 
X 
X 
0 
X 
X 



Skill acquisition level ratings are. based -on responses made on a 3-point scale, where 
P = Prerequisite, R = Reviewed, and T = Taught. 



A dash is used to indidate no fleet usage. 
'X = Yes and 0 = No. 




Table A- 2 



Mathematical Requirements Associated with Schools 
Included in Training-Sequence for CE Rating 



Skill Acquisition Level Ratings^ . Problems with 

~B"E/E "A" Schools "C" Schools Fleet Level of 

Topic Area Skill School CE CE CE CE Usage Instr.ucti6r> 

^ Gulf- Port Gulf- Port 

port Hueneme port Hueneme 

Arithmetic Operations 1 P , P - P ' ^. ' t ^'*^^- \ 

with Numbers (f) 2 P - P R - T T • ~ A 

^ . 3 _. \ _ T T Rarely 0 

^ R P R R P Freq. X 

EsVrriirtTo'n'sTn 5 - ' -- P - ___R \ 

Fractions"(5) T P p"" R R T Freq. X 

: 7 P P . R R R • - X 

& - - T P - X 

9PPRRR - X 

'10 R - -- R ^ . "" • 

UnitTiT T r""" p. T R Rarely, X 

12 T . P P T R - X 

13 T P P T ~ X 
iz," . -- - - T ^- 0- 

r "T 

Conversions (3) ^ 15 - • ■ - - P Rarely ".X^ 

16 T P P P- T - X 

17 - P , ~ R 

Scientific Notation Cf) 18 T _ R • T ~ — ^ ^ 

19 T - . R T ~ X, 

20 T • ~ R T R . - X 
• 21 T - * ■ - . 0 

Decibels (1) 22 -- -- -- - " ' " 

Logarithms («♦) ' 23 T - 0 

, 2f - - ~ T - - 0 

. .25 - " I 

Linear Equations (2) 27 T P R T J " \ 

28- • T P R T T ~ X 



Quadratic Equations Cf) 29 T - -- T . • T " - X 

30 - -- ■ -- -- .- -- 0 

31 ~ -- ■ 0 

32 -- - 0_ 

*S{<ill ^acquisition" level ratings are based on responses .made "orx a 3-point scale, . where 
. P = Prerequisite, R = Reviewed, and T = Jaught. 

bA dash is used to indicate no fleet usage. , ^ 
*^X = Yes and 0 = No. 
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Table A-2 (Continued) 



Topic Area 



beTe 

Skill School 



Skill Acquisition Level Ratings 



"A" Schools 



"C" Schools 



Gulf, 
port 



CE 
• P6rt 
Hueneme 



CE 
Gulf, 
port 



CE 
Port 
Hueneme 



Fleet'' 
Usage 



Problems, with 
Level of 
Instruction 



Algebraic Expressions (9) "( 33 

^ M- 

35 
36 

38 
39 

1^1 



Number Bases W 



59 
60 
61 
62 



0 
0 
0 
0 
0 
0 
0 
0 
0 



Determinants (2) 


tt2 
'»3 














0 
0 


Geometry (2) 










T 






0 




«5 


P 




T 


T 


T 




X 


Trigonometry (6) 


06 


■ T 






T 






X 




«7 


T 






T 


T 




X 




«8 














0 




«9 








T 






0 




50 - 














0 




'51 




z ^ 










0 


Phasors (7) 


52 








T 






. 0 




53 








T - 






0 




50 . 








T 






0 




55 








T 






0 




56 








T 






0 




57 \ 






t 


T 






0 




58 








T 






0 



0 
0 
0 
0 



Boolean Algebra (8) 



63 
60 
65 
66 
67 
68 
69 
70 



Rarely 



A dash is used to indicate no fleet usage. 
'^X = Yes and 0 = No.- 



0 
0 
0 
0 
0 
0 
0 
0 



Skill acquisition level ratings 'are based on responses made on a 3.point scale, where 
P/= Prerequisite, R = Reviewed, and T = Taught. ' 
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Table AO 

Mathematical Requirements Associated with Sthools 
Included In Training Sequence for DS Rating 









Skill Acquisition Level Ratings* 








Problems with 
Level of 






BE/E 


"A" 




"C" Schools 






Fleet'' 


Topic Area 


Skill 


School 


School 


UYK-7 


642A/B Trans. SYA-^f- 


Periph. 


Usage 


Instruction 


Arithmetic 
Operations 
with Numbers 


1 

2 
3 
4 


P 
* P 

R 


R 
R 


R 
R 
P 


P P 
^ P 

— P 


P 
P 
•P 
p 


, P 
P 


Freq., 


X 
X 


Estimations d) 


5 




R 




' - P 






— 


X 


Fractions (5) 


6 
7 

■ 8' 
9 
10 


P 

P . 

P 

R 


— 
— 


P 

— 


P 
p 

p 


P 
p 

P 
p 

P 


P 

— 




X 
X 

^ X 
X 


Units (4) 


11 

12 ♦ 
13 

14 


T 
T 
T 


P 
P 
P 


R 
P 


p p 
p p 
p 

p p 


P 
P 
p 

P 


P 
P 

P' " 


Freq. 


0 
0 
0 
X 


Conversions 
(3) 


15 
16 
17 


T 


P 


R 




p 
P 
P 


P 
P 


Freq. 


X 

0 * 
X 


Scientific 
Notation M 


18 
19 
20 
21 


T 

T 
T 


R 
R 
R 


R 
' R 
R 


T P 
T P 
T . P 
T 


P 
P 
P 
P 


— 


— 


X 
X 
X 

X 


Decibels (1) 


22 








T 








o; 


Logarithms 


23 
2t 
25 
26 








V 








0 
0 

■ 0 

0 


Linear 
Equations (2) 


27 
28 


T 
T 




P 


P 
P 


P 

Py 


P 




0 
0 


Quadratic 
Equations (k) 


29 
'30 
31 ' 
32 


T 




P 




P N 

P J 
P / 






0 

X 
X 
X 



^Skill acquisition level ratings are baseu on responses made on a 3-point scale, ^r^P = Prerequisite, 
R = Reviewed, and T c Taught, I 
^A dash is used to indicate no fleet usage. 
= Yes and 0 ^ No. 



•12 

^ A-5 

ERIC ■ ^ ' 



Table A-3. (Continued) 



Skiil Acquisition Level Ratings' 



Problems with 



Topic Area 




BE/E 




0YK.7 


"C 


' Schools 






Fleet° 


^ Level of 


Skill 


School^ School 


6(>2A/B 


Trans. 


SYA-0 


Perlph. 


Usage 


Instruction 


Algebraic 


33 


— 


















X 


Expressions 


30. 






— 


— 


— 


P 


— 


— 


X 


(9) 


35 












o 






V 
A 




36 


















X 


• 


37 








-- 




p 






X 




3S 






**** * 






p 






X 




39 


— 











p 






X ■ 




00 


— 




— 


— 




p 






X 




01' 






— 


— 


— 


p 


— 




X 


Determinants 


02 






— 






p 






X 


(2) ^ • 


03 












WM 






• 0 


Geometry (2) 


00 










P 


«.w 


'P 




X 




05 


P 




— 




R 


M. 


. P 




. "X 


Trigonometry 


06 


T 




— 




P 




R 


■» 


0 


(6) 


07 


T 








n 
K 








0 




OS 














p 


WW 


X 




09 


MM 














*aw 


0 




50 


— 









MM 


«>» 


T 




0 




51 












R 


P 




X 


Phasors (7) 


52 








... 










0 




53 


















0 




50 










M. 








0 




55 


















0 




56 






— 












0 




57 










— • 


... 




— 


0 




58- 










M. 


-.^ 






0 


Number Bases 


59 




.T 


R 


P 


P 


P 


P . 


Freq, 


0 


(*) 


60 




T 


R 


P 


P 


P 


P 




0 




61 




T 


R 


P 




P 






0 




62 




T 


R 


P 


P 


P 






0 
























Boolean Algebra 63 




T 


R 


P 


P ' 


P 


P 


Freq, 


0 


(S) 


60 




T 


R 


P 


P 


P 


P 




0 




65 




T 


P 


P 


P 


P 


P 




0 




66 




T 


P 


P 


P 


P 


P 




0 • 




67 




T 


R 


P 


P 


P 


P 




0 




68 




T 


R 


P 




P 


" P 




0 




69 




T 


R 


P 


P 


P 


P 




0 




70 




T 


R 


P 


P 


•P 


P 




0 



Skin acquisition level ratings are based on responses made on a 3-pbint. scale, where P = Prerequisrte, 
R = Reviewed, and T = Taught. 



A dash is used to indicate no fleet usage. 
"X = Yes and 0 = No. 
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Table 

Mathematical Requirements Associated vi^ith Schools 
Included in Training Sequence for EM Rating 



Topic Area 


Skill 


Acquisition Level Ratinf»s* 
BE/E "A" "G" 
School School School 


L 

Fleet° 
Usage 


Problems with^ 
Level of 
Instruction 


Arithm<*tip r^r5#*ration^ ^ 

Isl IklllllwLlN* wL/d C* LA 19 

with Numbers (*) 


2 
3 
4 


P , 

r 

R 


TP. 
K 

R 


P 
K 
R 
R 


rreq« 


Y 
A 

X 
X 
X 


pQ+tmAtinnQ i ! \ 








- ~~ 




n 

u 


Fractions (5) 


6 


•P 


R 


R 




X 




7 


P 


R 


R 


— 


X • 




Q 
O 






R 




Y 
A 




9 


P 


P 


R 




, X 




10 


R 


P 


R 




X , 


Units (*) 


11 


T 


P 


R 


Freq. 


0 




1^ 


t 


P 


R 




U 




13 


T 


P 


R . 




e 




V* 






R 




Y 
A 


Conversions (3) ' 


15 


* 








0 




16 


T 


P 


R 


MM 


0 




17 










0 


Scientific Notation W 


18 


T 


R 


R ' 




0 




19 


T 


R 


R 




0 






T 




R 




u ^ 




21 


T 
1 




K 




0 ^ 


Decibels (1) 


• 22 










0 


I ncfArithrriQ (h^ 
wv^ai 1 11 111 19 \^/ 












u 




Ik 










0 




25 










0 




26 










0 


Linear Equations (2) 


1 28 


T 
T 


R 
R 


R 
R 




0 

0 ■ 


Quadratic Equations (4) 


29 
30 
31 
32 


T . 


R 


R 




0 
0 
0 

0 



ERIC 



^kill acquisition level ratings are based on Responses' made on a 3-point scale, where 
P = Prerequisite, R«= Reviewed, and T r Taught. " 

dash is used to indicate no fleet usage. 



'X = Yes and 0 = No. 



Table A-<f (Continued) 



Acquisition Level Ratings^ . Problems with^ 







BE/E 




"C" 


Fleet° 


Level of 


Topic Area 


Skill 


School 


School 


School 


Usage 


Instruction 


Algebraic Expressions (9)' 


33 










0 




3* - 




— 




— 


0 




35 










0 




36 ' 










0 




37 




— 


— 


— 


S\ 




38 






- 




Ol 


« 


39 > 










t 0 




40 










0 


- 


'fl 


• 


•Ml 






0 


Determinants (2) 


42 


__ 








0 




43 




— 




— 


0 


Geometry (2) 


44 










0 




45 


P 


R 


R 




X 


trigonometry (6) 


46 


T 


P 


R 




0 




47 


T 




R 




0 


48 










■0 




49 


. — 






— 


0 




50 






R 




X. 




51 






i 






Phasors (7) 


52 










0 




53 


— 


— 


— 




0 




54' 










0 




55' 










0 




56 










0 




57 










0 




58 










0 


Number Bases (^) 


59 






T 




0 


• 


60 


— 


— 


T 




0 




61 






T 




0 


- z, 


62 






■ T . 




0 


Boolean Algebra (8) 


•63 






T 




0 




. ^64 




.T 


T 




X 




65 






't 




0 




66 






. T 




0 




67 
68 






T 

T - 




0 
0 




69 






T 




0 




70 






T 




0 



^kill acquisition level ratings are based on responses -^made on a 3-point scaie^ where 
P = Prerequisite, R = Reviewed} and T = Taught, / i 

'^A dash is used to indicate no fleet usage, 

fXsYesandOsNo. *15 



^ Table A-5 

/Mathematicai Requirements Associated with Schools 
Included In Training Sequence for ET Rating 



Problems with 



/ ■ 

[Topic Area 


• 

SkUl 


BE/E 
Schpol 


"A" 
School 


School 


Fleer 
Usage 


Level of 
Instruction 


' Arithmetic Operations, 
with Numbers (4) 


1 
2 
3 
1^ 


P 

P ' 
R 


R 

' R 
R 


P 

P . 

P 

P 


Freq. 


X 

X 
X 


Estimations (1) 


5 






P 




X 

— « 


Fractions (5) 


6 


P 


A 


P 




X; 




7 , 


n 

r 




* Jr 




y 




8 






p 




X 




9 


p 




p 




X 




10 


R 




p 




X 


Units W 


11 


T 


K 


r 


rreq* 


f\ 
U 




12 


T 


R. 


P 




0 






1 


D 

K 


r 




A 
U 












««. 


0 


Conversionis (3) 


15 






T 




Freq. 


0 




16 


T 


T 


. p 




X 


\ 


17 




T 
1 


D 

r 


— 


n 
u 


Scientific Notation (^) 


18^ 


' T 


T 


p 




X 




19 


T 


1 


P 




Y 
A 




20 


T 


T 


P 




X. 


* 


21 


T 


T 






X 


Decibels (1) 


22 




, T 


P 


Freq. 


0 , 


Logarithms (^) 


23 










0 


2l^ 










0 




25 










0 




26 










0 


Linear Equations (2^ 


27 
28 


. T 
T 


R' 
R 






0 
0 


Quadratic Equations 

1. 


29 
30 
31 
32 


T 


R 






0 
0 
0 
0 



V 



ERIC 



^Skill acquisition level ratings are based on responses made on a 3-point scale, where 
P = Prerequisite, R = Reviewed, and T = Taught. 



A dash is used to indicate no fleet usage. 
= Yes and 0 = No. . 
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Table A-5 (Continued) 



Topic Area 



SkUi 



^ Acquisition Level Ratings^ 
^BETT ^^cy Fleet 

School School School Usage 



^ Problems wi^jj^ ' 
. . Level of 
Instruction 



Alftebtaic Exoressiohs (9) 












.A 

0 




3* 


— 








0 




35 











0 
















• 












0 














0 




^7 










0 




tU 










0 






— 








'\ 














B 


Determinants (2) 












A 

0 















A 
0 


Geometry (2) 




- 








A 
0 


• 




p 

IT 








V 
A 


Trigonometry (6) 




T 


R 






0 






T 




— 




. 0 




TO 










0 














A 

0 




50 










A 
U 




51 










0 


Phasors (7) 












A 




5*) 










A 

0 




5(t 










A 

0 


« 


55 










A 

0 




5A 










A 

0 




57 










A 
U 




5$^ 










A 


Number Bases (4) 


59 




T 


' P 




0 




60 




T 


R 




0 , 




.61 




T 






0^ 




62 






R 




X 


Boolean Algebra (S) 


- 63 




T 


R 




0 




•>i&*6'^ 




T 


R 




0 




65 




T 


R 




0 




66 






R 




X 




67 




T 


R 




0 




68 






R 




X 




69 




T 


R 




• 0 




70 




T 


R 




0 



Skill acquisition level ratings are based on responses made on a 3-point scale, where 
P s Prerequisite, R = Reviewed, and T = Taught. 



ERIC 



A dash is used to indicate no fleet usage. 
-X = Yes and 0 = No. 
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Table A-6 



' Mathematical Requirements Associated with Schools 
Included In Training Sequence for EW Rating 



Topit 
Area 



Skill 



BE/E* 
School. 



Skill Acquisition Level Rating ^ 
"C" Schools 



"A" Schools 



Fleet° 

UL06C WLRllA WLRIC 5LQZ6 Usage 



Problems with 
Level of 
Instruction 



Arithmetic 


1 ' 


P 


R'- 


R 


P 


p 


p 


P 


Rarely 


X 


Operations 


2 


P 


R 


— 


R 


p 


p 


R 


— • 


V 
A 


with Numbers 


3 








P 




p 


P 




' X 




/i 
*f 




a 


•R 


R 


p 


p 


R 




X 


Estimations (1) 


5 




— 


— 




p 


p 


P 


— 


X 


Fractions (5) 


6 


P 


R 


R 


— 


p 


p 


— 


— 


X 


7 


p 


p 


p 




p 


p 






X 




8 




R 




— 


p 


p 


— 


— 


X 




9 ' 


p 




R 




p 


p 






0 




10 


R 


R 


R 




p 


p 






X 


Units (i^) ' 


11 


T 


R 


R 





p 


p 




Freq, 


0 


12 


T 


R 


R 




p 


p 


— 




0 




1 1 


T 
1 


p 

tv 


u 




p 


p 






^0 • 




14 




-R 


R 





p 


p 


— 


— 


X' 


Conversions 


1 s • 
iO 










p 








X 


(3) 


16 


T 


R 


R 


— 


p 


p ■ 


— 




0 


17 


— 


R 


R 


— 


p 


— 




— 


X 


Scientific 


18 


. T 


R 


R 


— 


p 


p . 




— 


0. 


Notation W 


19 


T 


R 


R 




p 


p 






0' 




20 


T 


R 


R 




p ^ 


p 






0 




2i 


T ; 


R 


R 




p 

* 


p 






■ 0 - 


Decibels (1) 


22 




T 


' T 




p > 


p 




Rarely 


0 


Logarithms W 


23 




T" 


T 




p 


R / 






0 


It 










p 


R 






X 




25 




■ T 


T 




p 


R 






0 




26 










p 


R 


X 




0 


Linear Equa- 


27 


T 


R. 


R 




p 


P 






0 . 


tions (2) 


28 


T 


R 


R 




p 


P 






0 


Quadratic 


29 


T 


R 


R 




p 


P 






0 


Equations W 


30 










p 


P 






X 


31 










p 


P 






X 




32 










p 


P 






X 



^Skill acquisition level ratings are based on responses made on a 3-point scale, where P = Pre- 
requisite, R = Reviewed, and T = Taught. 
'^A dash is used to indicate no fleet usage. 
^ Yes and 0 = No* 

^Data were obtained separately for the EW school's corrective and preventive maintenance sections 
(EWG and EWP) since the instruction and-instructors were diiferent. 
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Table A-6 (Continued) 



Topic 
Area 



Skill 



BE/E 
School 



Skill Acquisition Level Rating . 

^ "C*' Schools . - Fleet*^ 

ULQ6C WLRllA WLRIC SLyZfe Usage 



"A" Schools 
EWC EWP 



Problems with 
Level of 
Instruction 



Algebraic 


33 






— 




P 


P 


-- 




X 


Expressions 


3^* 






— 




P 

P 


P 
P 


mm- 


z 


X 
•X 












p 








X 




37 


















X 


* 


38 




— 






p 








X 




39 










P 








X 




00 











p 


— 


— 


— 


X 




01 










P- 








X 


Determinants 


«fz 


















X 




*fj 


















X ' 


Geometry v^; 


LL 












P 




— V 


X 






D 

r 










P 






X 


Trigonometry 




T 


R 


— 


— 


— 


P 






0 


(6) 


«f/ 


T 
1 










P 




• 


0 


ItQ 

*fo 












P 






X 




09 












P 






X 




50 












P 


— 


— 


X 




51 


— 


— 




— 


— 


P 




"*** ** 


X 


Phasors (7) 














P 






X 




53 














• 




0 




5* 








— 










0 




55 


















0 




56 


•MI 
















0 




57 


















0 




CO 

58 


















0 


Number Bases 


• 59 




T 








P 






■ 0 


(*) 


60 




T 








P 






0 


61 




T 








P 






0 




62 




T 


•••• 






P 






" 0 


Boolean 


63 




T 






P 


P 






0 


Algebra (8) 


60 




T 






P 


P 






0 


65 




T 






P 


P 






0 




66 










P 


P 






X 




67 




T 






. P 


P 






0 




68 










P 


P 






X 




S9 




T 






P 


P > 






0 




70 




T 






P 


P 






0 



^Skill 
requisite 



= Pre- 



acquisition levet ratings are based on responses made on a 3-point scale, where^i* 
isite, R = Reviewed, and T r Taught, 
'^A dash is used to indicate no f le^t usage, ^ > ^ * 

^X = Yes and 0 = No, - ^ 

^Data were obtained separately (or the EW school's corrective and preventive ml^intenance sections* 
(EWC and EWP) since the instruction and instructors were different. 
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- Table A-7 

Mathematical Requirements Associated with Schools 
Included In Training Sequence for FT Rating 









Skill Acquisition Level Rating^ 






Problems with 






RF/F 


If AH 


Schools ^ 






Schools 




Fleet*^ 


Level of 


Topic Area 


Skill 


Sc;hool 


FTI 


CTit 

rTIi 


U YI\-7 


MK^^7 MK86 SPG53F 


Usage 


Instruction 


Arithmetic 


r- 
1 ' 


P 


R 


P 


P 


P 


P 


P 


Freq, 


X 


Operations 


2 


P 


R 


- 


P 


R 


— 


P 


— 


X 


Willi I^UIilUCid 










P 


D 

K 




r 




X 






R 


R 






p 


P 


p 




X 


Estimations (1) 


5 








P 


T- 




R 


— 


X 


Fractions (5) 


6 


P 




T 




D 

r 




•D " 
r 


— 


x 




7 


P 




T 




p 


P - 


. p 




X 




8 




II 






n 
r 


o 

r 






X 




9 


P 


— 


R 




p 








X 




1 n 

1 u 










p 








X 




1 1 

1 1 


1 


o 
r 


n 
r 


o 


p 


p- 


p 




0 




12 


T 


P 


P 


P 


o 
r 


D 


D 




0 




13 


. T 


P 


P 


P 


p 


R 


p 


— 


0 ■ 


• 


If 










p 


■ — 


p.- 


— 


X 














R 








X 




16 


T . 


R 


R 


•aw 


P 


R 


p 


— 


0 




17 


— 


R 


R 




R 




p 






Scientific 


IS 


T 


R 


K 


K 






p ' 

r 




0- 


Notation (4) 


19 


T 


o 
R 


K 


P . 


"R 




P 




0 




20 


T 


P 


p 


P 


R 




P 


— 


0 




21' 


T 






P 


R 








0 


Decibels (1) 


22 










T 


T 


P 




X 


Logarithms (^) 


23 












T 






0 




2'» 












T 






0 




25 












T 






0 




26 












T 






0 . 


Linear Equa- 


27 


T 


R 


p 




P 


R 


P 




0 


tions (2)' 


28 


T 


R 


R 




P 


P 


P 




0 


Quadratic 


29 


• T 








R 




P 




0, 


Equations (^) 


30 










R 








X 




31 






r 












X 




32 


















X 

























^Skill acquisition level ratings are based on responses made *on a 3-p(Jint scale, where 
P = Presequisite, R = Reviewed, and T = Taught. 

h " ' ' 

"A dash is used to indicate no fleet usage. ^ . ^ • - 

= Yes and 0 = No. ' » , ' 
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Table A-7 (Continued) 



Topic Area 

«,^^lgebraic 

■ Expressions 
(9) 



Skill 

33 
3ft 
35 
36 
37 
38 
39 
<»0 
01 



Skill Acquisition Level Rating 

"BETE "'A" Schools rC" Schools 

School FTI FTII ,UYK-7 MM7 MK86SPG53F 



R 
T 
"T 
T 
T 



Fleet" 
Usage 



Problems with 
Level of 
Instruction 

X 
0 

2 

" , 0 
0 

0 ' 

0* 

0 



' Determinants 
(2) 


1*2 
k3 












0 
0 


Geometry (2) 


Ui* 
*5 


p 


T* 
■ R 


R 


R 




0 
X 



Trigonometry 
(6) 



k6 



1 
1 



R 
R 



R 
R 



R 
R 



R 



0 
0 





kZ 








R 






X 




09 








R 


R . 


P 


X 




50 














. 0 




51 










R 




* X • 


Phasors (7) 


52 


T ' 












. 0 




53 














' 0 




5k 


R 












X 




55 


R 












X 




56. 














0 




57 * . 














0 




58 














0- 


Number Bases 


59 




T 


R 




• P ■ 


P 






60 




"T 


R 




P 


P 


c I 




61 




T 


R 




P 


P 


0 




62 




T 


R 




P , 




0 




















Boolean Algebra 


63 




T 


R 




P 


P 


0 


(8) 






T 


R 




. P 


.P 


0 




65 




T 


R 




P 




0 




66 






R 




P 




X 




67 




T 


R 




P 


P 


0 




68 






R 




• P 


—■•V 


-- . X 




69 




T 


R 




P 


P 


0 




70 




T 


R 




P 


•R 


0 



ERIC 



Skill acquisitibn level ratings are based on * responses made on a 3-point scale, where 
P =• Prerequisite, R = Reviewed, and T = Taught. 

ddsh is used to indicate no fleet usage* 

X r Yes and 0 = No. . . * 
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Table A-8 / 

« 

Mathematical Requirements Associated \vith Schools 
Included In Training Sequence for,GM Rating 



Skill Acquisition Level Rating 
"^W^ "C" Schools 



"BETE "^Scfiobfs Flfeet*" 

Topic Area Skill School School MKIO MK^fZ MKU MK16 Usage 



Problems with 
Level of 
Instruction 



Arithmetic 


* 1 


P 




P 


P 


.P 




P 


Freq. 


X 


Operations 


2 


P 


R 




**** 










X 


with Numbers 


3 


















0 


(*) 






R 


— 




P 




p 




X 


Estimations ( 1 ) 


5 




~. 


— 






— • 


— 




0 


Fractions (5) 


6 


p 


R 




P 










X 




7 


P 


R 


— 












X ■ 

; 0 




8 
9 


P 


R 




P 










X 




10 


R 


— 


— 


P 






-~ 




X. 


Units (*)^ 


11 


T 


R 


— 


— 











0 




12 


T 


, P 




P 






P 




0 ■ 




13 


T 


R 




P 










0 • 




If 




R ' 

« 














X 


Conversions (3) 


15 


















0 




16 


T 




P 


P 










0 




17 




T 




P 










0 


Scientific 


18 


T 






P 










0- 


Notation (4) 


19 


>T 






P 










0 




20 


T 






P 










0 




21 


T 
















0 


Decibels (1) 


22 

f 


















0 


Logarithms {k) 


23 


















0 




2<f 


















0 




25 


















0 




26 


















0 



» 

Linear Equations 27 — —— — — — —— 0 

(2) 28 - - - - - 0 ^ 



Quadratic 29 — . - —•- — --— - o 

Equations (^) 30 - -— — - — —- o 

31 - - - _ - 0 

32 - - - 0 



^Sk^ill acquisition level ratings are based on responses made on a 3-point scale, wher^ 
^ Prerequisite, R ^.Reviewed, and T = Taught. 

^A bash is used to indicate no fleet usa^e, 

^X,= YesandO=No. ' ^ \ " ^ 
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Table A-8 (Continued) 



Skill Acquisition Level Rating . Problems with 

"BETE W' "C". Schools Fleet" Level of 

Topic Area xSkill School School MK«>5 MKIO MK^ MKIl MK16 Usage Instruction 

Algebraic 33 
Expressions (9) S'f 
35 
36 

, ' 37 
38 

39 

to 



Determinants 


<f2 


. — 


— 




- 


— 


0 


(2) 


'♦3 






~~ "~ 






0 


Geometry (2) 




— ■ 




P 


— 


— 


X 




«>5 


P 




— 






X 


Trigonometry 


tt6 


T 


• 




— 




0 


(6) 


V7 


T 


— 


— 


— 


— 


0 • 




k% 












0 




k9 












.0 




50 












0 




51 












0^ 


Phasors (7) 


52' 












0 




53 












0 ■ 




5* 












0 




55 












0 


/ 


56 








• 


0 




57 












0 




58 












0 


















Number Bases 


59 












0 


W 


60 












. 0 




61 












0 




62 












0 


Boolean Algebra 


63 




T 






P 


0 


(8) 


6*^ 




T 




P 


P 


0 




65 




T 






P 


0 




66 










P 


X 




67 




T 






P 


0 




68 










P 


X ' 




69 










P 


X 




70 








P 


P 


X 



Skill acquisition level ratings are based on responses made «on a 3-point scale, where 
P ? Prerequisite, R = Reviewed, and T = Taught. 

'*A dash is used to indicate no fleet usage. 

*^X = Yes and 0 = No. 



T 
T 
T 



P 
T 
T 




0 
X 
X 
X 
0 
0 
0 
0 
0 
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Table' A-9 

Mathematical Requirements Associated with Schools 
, Included In Training Sequence for ST Rating 



Skill Acquisition Level Rating- 



Topic Area 



, Problems with 

TbeTE W "C" Schools Fleet° Level of 

SWiiy School School MK 1 l«t ANSQ553 MKlll 26CX Usage' Instruction 



'Arithmetic !_ P '• -P 

Operations "2 P P 

with Numbers 3 — , — 

(It) H R P 



P 
R 
R 

R" 



P 
R 
R 



P 
P 
P 
P 



Freq, 



X 
X 
X 
X 



Estimations ( 1 ) 


5 




P 




T 








X 


Fractions (5) 


6 


P 


n 
r 
















7 


P 


P 













V 




8 












y 




V 
/V 




9 


P 


P 












X 




10 


R 








- 


— 


— 


X 


Units (^) 


11 


T 


P 




'R 


R 


P 




0 




12 ^ . 


T ■ 


P 








'P 


— 


Q 


4 


13 


T 


P 


p 


^ K 


* K 






f\ 
\J 




\^ 




P 








i 




Y 
A 


Conversions (3.) 


15 






<mmm 








Freq. 


0 




16 


T 


P 


P 


R 


R - 


R 




0 




17 






P 


R 




. R 




X ' 


Scientific 


18 


T 


P 




R 


R 


R 




0 


Notation W 


19 


T 


P 






R 






0 




20 


T . 


P 






R 


R 




0 




. 21 


T 


P 












0 


Decibels (1) 


22 




T 




R 






Freq. 


0 


Logarithms (^) 


23 




T 












0. 




1^ 




T 












0 




25 




' T 












0 




26 
















0 


Linear Equations 


27 


T 


■ P 


R 


R 




P- 




0 


.(2) 


28 


T 


P 


' R 


R 








0 


Quadratic 


29 


T 


• P 




T 








0 


Equations (^) 


30. • 
















0 


3r- 




T 












0 




32 
















0 



''skill acquisition level ratings are based on responses made on a 3-point scale, where 
P = Prerequisite, R = Reviewed, and T - Taught. 



''a dash is used to indicate no fleet usage. 
X = Yes and 0 = No. 



o 
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Table A-9 (Conti«yed) 



Skill Acquisition Level Rating^ $ ^ . Problems with^ 



Topic Area 


Skill 


BE/E 
School 


"A" 
School 


"C" Schools 
MKllH ANSQ553 MKlll 


26CX 


Fleet'' 
Usage 


Level of 
Instruction 


Algebraic 


33 


— 


P 


R 


P 





P 


— 


X 


Expressions (9) 










R 




R 




X 




35 




P 








^ R • 




X 




36 


— 










R 


— 


X 


r 


37 


— 


— 




R 




^'R 


— 


X 




38 


— 


— 








— 


— 


0 




39 




— 


— 


— 






— 


0' 




40 


— 


— 








— 


— 


0 




41 












— 


— 


0 


Determinants (2) 


f2 
















0 . 




















0 


Geometry (2) 








P 










/ X 






P . 




R 


P 


T 


R ■ 




X . . 


Trigonometry (6) 


ttS 


T 


R 


R 


R 


T 


P 


I" 






47 


T 


P 




R 


T 


R 




x" 




48 
















' 0 




49 
















0 




50 








R 








X 




51 






R 


R 








>K 


Phaser s (7) 


52 ■ 

53 

54 

55 

56 

57 

58 




P 


R 


P 
P 

P • 

P 

P 






. r 

* f 


X 
0 
X 

X , 
" X 
X 

0 ' 



Number Bases W 


59 


r 


T • 


R 




T 




X 




60 


T 




P 




T 




X 




61 


T 












X 




62 


T 




■44 


T 


T 




X 


Boolean Algebra 


63 


T 


T 




T 


R 




X 


(8) 


64 


T 


, T 


T 


T . 


R 




X 




65 


T 




T , 


T 


■ R 




X 




66 . 


T * 


T 




T 






X 




67 


T 


T 


P 


T 


R 




X 




68 


T 






T 


R 




X 




69 


T 






T 






<x 




70 


T 




T 


T 






X 



^Skill acquisition level ratmgs are based on responses made on a 3-point scale, where 
P = Prerequisite, R = Reviewed, and T Taught. 

'^A dash is used to indicate no ileet usage* ^ 
^ = Yes and 0 = No. 
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